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(54) FOLLOW-UP TRAVELING CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a follow-up traveling 
control device capable of simplifying a computing device without 
requiring a means for detecting a lane change of the own-car 
and an object in front and without giving anxiety of collision to a 
driver by selecting a vehicle having the highest probability of 
collision with the own-car as a follow-up object. 
SOLUTION: Traveling direction target acceleration and 
deceleration of the own-car is computed so as to travel at the 
predetermined distance from all objects in front, and this 
traveling direction target acceleration and deceleration is 
multiplied with a coefficient of weighting based on a distance of 
the center lines between the object in front and the own-car 
traveling route so as to obtain the safe acceleration and 
deceleration. Among the all objects in front, an object having a 
high safe acceleration and deceleration showing the highest 
probability of collision is selected, and on the basis of the safe 
acceleration and deceleration of this object in front, the vehicle 
driving force to be decided by the only accelerator operation by 
a driver in usual is amplified so as to prevent the excessive 
approach and a collision to/with the object existing in front of the own-car. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The distance-between-two-cars sensor which detects a relative position with forward cardiac 
failure theory objects, such as two or more cars which exist ahead, Whenever [ rate sensor / which detects 
the rate of a self-vehicle /, and transit direction target acceleration-and-deceleration / which calculate 
whenever / transit direction target acceleration-and-deceleration / for rationalizing distance with a forward 
cardiac failure theory object based on the relative distance of the rate of a self-vehicle, and a forward cardiac 
failure theory object at least ] An operation means, Whenever [ sating acceleration-and-deceleration / which 
calculate whenever / safing acceleration-and-deceleration / which show near collision nature with a forward 
cardiac failure theory object based on whenever / transit direction target acceleration-and-deceleration / at 
least ] An operation means, As opposed to two or more forward cardiac failure theory objects of all detected 
by the distance-between-two-cars sensor A means to apply [ whenever / said transit direction target 
acceleration-and-deceleration ] an operation means whenever [ operation means and safing acceleration- 
and-deceleration ], A forward cardiac failure theory object selection means to choose the forward cardiac 
failure theory object which has whenever [ safing acceleration-and-deceleration / with the highest danger ] 
among whenever [ safing acceleration-and-deceleration / which were obtained to two or more forward 
cardiac failure theory objects ], The flattery transit control unit characterized by having the car control 
means which controls the driving force or damping force of a car based on whenever [ to the forward 
cardiac failure theory object chosen by the forward cardiac failure theory object selection means at least / 
safing acceleration-and-deceleration ], or, whenever [ transit direction target acceleration-and-deceleration ]. 

[Claim 2] The actuator which can adjust the driving force of a self- vehicle electrically in order to control 
said car control means to the directed target driving force, The accelerator condition sensing element which 
detects an operation means and the accelerator control input of a driver whenever [ acceleration-and- 
deceleration / which calculate whenever / acceleration-and-deceleration / based on the rate of a self- 
vehicle ], A means to calculate target driving force whenever [ acceleration-and-deceleration / of a self- 
vehicle ] based on whenever [ to an accelerator control input and the forward cardiac failure theory object 
chosen by the forward cardiac failure theory object selection means / safing acceleration-and-deceleration ], 
or, whenever [ transit direction target acceleration-and-deceleration ] at least, The flattery transit control unit 
according to claim 1 characterized by including an output means to direct target driving force to an actuator. 

[Claim 3] The actuator which can adjust the damping force of a self- vehicle electrically in order to control 
said car control means to the directed target damping force, The brake condition sensing element which 
detects an operation means and the amount of brakes operation of a driver whenever [ acceleration-and- 
deceleration / which calculate whenever / acceleration-and-deceleration / based on the rate of a self- 
vehicle ], A means to calculate target damping force whenever [ acceleration-and-deceleration / of a self- 
vehicle ] based on whenever [ to the amount of brakes operation, and the forward cardiac failure theory 
object chosen by the forward cardiac failure theory object selection means / safing acceleration-and- 
deceleration ], or, whenever [ transit direction target acceleration-and-deceleration ] at least, The flattery 
transit control unit according to claim 1 characterized by including an output means to direct target damping 
force to an actuator. 

[Claim 4] Said car control means is the flattery transit control unit according to claim 1 characterized by to 
include a means calculate the target driving force for controlling the driving force of a self- vehicle to 
whenever [ to the forward cardiac failure theory object chosen by the forward cardiac failure theory object 
selection means at least / actuator / which can be adjusted electrically /, and safing acceleration-and- 

http://www4.ipdl.ncipi.go.jp/cg^ 3/2/2006 



JP,2001-191815,A [CLAIMS] 



Page 2 of 2 



deceleration ] 3 or, whenever [ transit direction target acceleration-and-deceleration ] in order to the directed 
target driving force, and an output means direct target driving force to an actuator. 

[Claim 5] Said car control means is the flattery transit control unit according to claim 1 characterized by to 
include a means calculate the target damping force for controlling the damping force of a self- vehicle to 
whenever [ to the forward cardiac failure theory object chosen by the forward cardiac failure theory object 
selection means at least / actuator / which can be adjusted electrically /, and safing acceleration-and- 
deceleration ], or, whenever [ transit direction target acceleration-and-deceleration ] in order to the directed 
target damping force, and an output means direct target damping force to an actuator. 
[Claim 6] An operation means is a flattery transit control unit according to claim 1 characterized by 
weighting multiplier operation means to calculate a weighting multiplier based on a relative distance with a 
forward cardiac failure theory object at least, and including an operation means whenever [ safing 
acceleration-and-deceleration / which amend whenever / transit direction target acceleration-and- 
deceleration / by said weighting multiplier, and consider the value after this amendment as whenever / 
safing acceleration-and-deceleration ] whenever [ said safing acceleration-and-deceleration ]. 
[Claim 7] Said weighting multiplier operation means is a flattery transit control unit according to claim 6 
characterized by including the yaw rate sensor which detects yaw REITO of a self-vehicle, a transit path 
configuration operation means to calculate the orbital curve a self- vehicle runs based on yaw REITO at 
least, and a means to calculate a weighting multiplier based on the distance of a transit orbital curve and a 
forward cardiac failure theory object at least. 

[Claim 8] Said weighting multiplier operation means is a flattery transit control unit according to claim 6 
characterized by including a means to calculate distance with the forward cardiac failure theory object after 
the yaw rate sensor which detects yaw REITO of a self- vehicle, and predetermined time [ in / based on the 
output signal of yaw REITO and a distance-between-two-cars sensor at least / a longitudinal direction ], and 
a means to calculate a weighting multiplier based on distance with the forward cardiac failure theory object 
after predetermined time with a forward cardiac failure theory object at least. 

[Claim 9] The above-mentioned predetermined time is a flattery transit control unit according to claim 8 
characterized by being the time amount predicted to collide with a forward cardiac failure theory object. 
[Claim 10] The above-mentioned predetermined time is a flattery transit control unit according to claim 8 
characterized by being the time amount based on the rate of a self- vehicle. 

[Claim 1 1] An operation means is a flattery transit control unit according to claim 2 characterized by 
including the accelerator condition sensing element which detects the accelerator control input of a driver, 
and a means to calculate whenever [ acceleration-and-deceleration / of a self- vehicle ] based on accelerator 
actuation of a driver at least whenever [ above-mentioned acceleration-and-deceleration ]. 
[Claim 1 2] An operation means is a flattery transit control unit according to claim 3 characterized by 
including the brake condition sensing element which detects the amount of brakes operation of a driver, and 
a means to calculate whenever [ acceleration-and-deceleration / of a self- vehicle ] based on the brakes 
operation of a driver at least whenever [ said acceleration-and-deceleration ]. 

[Claim 13] The flattery transit control unit according to claim 7 or 8 characterized by including the steering 
angle sensor which detects the steering control input of a driver instead of a yaw rate sensor, and a means to 
calculate yaw REITO of a self- vehicle based on a steering control input at least. 
[Claim 14] The flattery transit control unit according to claim 1 to 13 characterized by including the 
distance-between-two-cars sensor which detects distance and relative velocity with a forward cardiac failure 
theory object at once. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] By detecting distance with the forward cardiac failure theory object (a car being 
included) in a front field including the travelling direction of a car, and amending the driving force or 
damping force by pedal actuation of a driver, or this invention prevents the collision with a forward cardiac 
failure theory object, it relates to the flattery transit control unit which controls the driving force or damping 
force of a self- vehicle, and controls automatically distance with a forward cardiac failure theory object. 
[0002] 

[Description of the Prior Art] From the former, the proposal of a means to choose the vehicle for flattery for 
running safely without a self- vehicle's colliding with a forward cardiac failure theory object from the 
reflective objects detected by the radar, or equipment has accomplished. 

[0003] There is equipment currently exhibited by JP,5-342500,A as this kind of equipment. This equipment 
is equipped with the radar which measures the distance to a reflector based on propagation delay time until it 
emits an electromagnetic wave, the emitted electromagnetic wave reflects it in a reflector and it comes in the 
transit direction of a self- vehicle on the contrary, carrying out the sweep of the predetermined include-angle 
range. And the reflector group installed in the road side of one side of a road out of two or more reflectors is 
detected, and the configuration of a lane is presumed with a lane presumption means based on the array of 
the detected reflector group. Moreover, with a car discernment means, the car which exists ahead of a self- 
vehicle is identified out of a reflector. And with a lane decision means, it judges whether said identified 
front car exists in the same lane as a self-vehicle, and it is constituted so that a distance-between-two-cars 
output means may output the distance between two cars with the car nearest to a self- vehicle out of the car 
which exists in the same lane as a self-vehicle. 

[0004] If it depends on this equipment, as it is shown in (a) of drawing 32 , a self- vehicle acts under the 
situation (situation 1) of running along the slow lane where a self- vehicle and the forward cardiac failure 
theory objects A and B were divided so that the forward cardiac failure theory object A may be chosen as a 
vehicle for flattery. Under a situation 1, since the forward cardiac failure theory object A is a car which a 
driver wants to follow, a driver does not sense sense of incongruity to the behavior of the self- vehicle 
controlled considering the forward cardiac failure theory object A as a vehicle for flattery. 
[0005] However, as shown in (b) of drawing 32 , the self-vehicle and the forward cardiac failure theory 
object C are running the same lane. When the vehicle for flattery for a self- vehicle is the forward cardiac 
failure theory object C, the forward cardiac failure theory object D under the situation (situation 2) of 
interrupting between a self- vehicle and the forward cardiac failure theory object C In order not to change the 
vehicle for flattery (forward cardiac failure theory object C) to the forward cardiac failure theory object D 
until the forward cardiac failure theory object D trespasses upon a self- vehicle transit lane, the problem 
against which the anxiety of a collision is made to bear is in a driver. 

[0006] Moreover, as shown in (c) of drawing 32 , the self- vehicle and the forward cardiac failure theory 
object E are running the same lane. When the vehicle for flattery for a self-vehicle is the forward cardiac 
failure theory object E, a self-vehicle under the situation (situation 3) of making a lane change, into the 
adjoining lane the forward cardiac failure theory object F runs In order not to change the vehicle for flattery 
(forward cardiac failure theory object E) to the forward cardiac failure theory object F until it judges that the 
forward cardiac failure theory object F is the car which runs a self- vehicle transit lane, the problem of 
making the anxiety of a collision have is in a driver like the case of a situation 2. 
[0007] in order to choose the proper vehicle for flattery and to perform follow-up control to a forward 
cardiac failure theory object under situations 2 and 3 properly speaking, it is running the same lane as a self- 
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vehicle — a ******** — among the forward cardiac failure theory objects existing [ two or more ], near 
collision nature with a self-vehicle should make the highest car the vehicle for flattery, and should choose it. 
Said near collision nature The various-causes child of the relative physical relationship of a self- vehicle and 
a forward cardiac failure theory object, For example, relative velocity of the travelling direction of the 
relative distance (henceforth, the transit direction distance) and self- vehicle of the following travelling 
directions of - self- vehicle (henceforth) The relative distance in a direction perpendicular to the travelling 
direction of the transit direction relative velocity and a self-vehicle (henceforth) the relative velocity 
(henceforth, longitudinal direction relative velocity) in a direction perpendicular to the travelling direction of 
lateral distance and a self-vehicle — whenever [ acceleration-and-deceleration / of - forward cardiac failure 
theory object ], the relative position of the self-vehicle and forward cardiac failure theory object to the 
configuration and lane of - road etc. is intricately related, and should be determined again — it comes out. 
[0008] Moreover, there is equipment currently exhibited by JP,10-338055,A as equipment for solving the 
above-mentioned problem generated under situations 2 and 3. This equipment is equipped with the distance- 
between-two-cars sensor which measures the distance of a self- vehicle and two or more forward cardiac 
failure theory objects, respectively, and computes whenever [ target acceleration-and-deceleration ] for the 
target distance between two cars of said self- vehicle and two or more forward cardiac failure theory objects, 
respectively from deflection with the setup and target distance between two cars further corresponding to 
said distance between two cars and this. And when either lane modification of a self- vehicle or lane 
modification of a forward cardiac failure theory object is detected by carrying out the image processing of 
the image of the front picturized by the CCD camera, he chooses the minimum thing of whenever [ said 
target acceleration-and-deceleration ], and is trying to control the engine power and damping force of said 
self- vehicle based on whenever [ this target acceleration-and-deceleration ]. 

[0009] If it depends on this equipment, when the forward cardiac failure theory object D tends to interrupt 
between a self- vehicle and the forward cardiac failure theory object C, under a situation 2, it will act so that 
the car of the direction in which a small value is shown among whenever [ target acceleration-and- 
deceleration / which were calculated to each of the forward cardiac failure theory objects C and D ] may be 
chosen as a vehicle for flattery. Since the direction of the danger that a self- vehicle will collide from the 
forward cardiac failure theory object C to D will become high supposing it is in the condition that the 
forward cardiac failure theory object D has slammed the brake, as for whenever [ target acceleration-and- 
deceleration ], a value with the value of D smaller than the value of the forward cardiac failure theory object 
C is shown, and the vehicle for flattery is immediately changed from the forward cardiac failure theory 
object C to D. For this reason, the problem of making the anxiety of a collision bear against a driver will be 
mitigated or solved. 

[0010] Moreover, under a situation 3, it acts so that the car of the direction in which a small value is shown 
among whenever [ target acceleration-and-deceleration / which were calculated to each of the forward 
cardiac failure theory objects E and F ] may be chosen as the adjoining lane the forward cardiac failure 
theory object F runs [ a self- vehicle ] as a vehicle for flattery, when it is going to make a lane change. Since 
the direction of the danger that a self- vehicle will collide from the forward cardiac failure theory object E to 
F will become high supposing it is in the condition that the forward cardiac failure theory object F has 
slammed the brake, as for whenever [ target acceleration-and-deceleration ], a value with the value of F 
smaller than the value of the forward cardiac failure theory object E is shown, and the vehicle for flattery is 
immediately changed from the forward cardiac failure theory object E to F. For this reason, the problem of 
making anxiety bear against a driver will be mitigated or solved like the case of a situation 2. 
[0011] 

[Problem(s) to be Solved by the Invention] this conventional kind of equipment, although it was above So 
that the aforementioned explanation may show for the equipment of JP,10-338055,A Although a means to 
detect lane modification of a forward cardiac failure theory object, and a means to detect lane modification 
of a self- vehicle serve as an important factor which influences whether the timing which changes the vehicle 
for flattery is influenced, as a result the anxiety of a collision will be made to bear against a driver In said 
official report, it is not described in detail how a means to detect lane modification of a means to detect lane 
modification of said self-vehicle, and a forward cardiac failure theory object is carried out, and the degree of 
implementation is not in **. And in that he is trying to detect lane modification of a forward cardiac failure 
theory object and a self- vehicle not using a distance-between-two-cars sensor but using a CCD camera, there 
was a problem that data processing inside equipment and equipment became very complicated. 
[0012] The purpose of this invention is what was accomplished in order to solve or mitigate the above 
problems. While making it make the anxiety of a collision bear against a driver by choosing a car with the 
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danger high for a self- vehicle of colliding most, as a vehicle for flattery under a situation 1 to the situation 3 
It is in offering equipment and the flattery transit control unit which can simplify data processing by making 
it the configuration which does not need a means to detect lane modification of a self- vehicle and a forward 
cardiac failure theory object. 
[0013] 

[Means for Solving the Problem] An example is taken by the aforementioned purpose. Invention of the 1 st 
of this invention The distance-between-two-cars sensor which detects a relative position with forward 
cardiac failure theory objects, such as two or more cars which exist ahead, Whenever [ rate sensor / which 
detects the rate of a self- vehicle /, and transit direction target acceleration-and-deceleration / which calculate 
whenever / transit direction target acceleration-and-deceleration / for rationalizing distance with a forward 
cardiac failure theory object based on the relative distance of the rate of a self- vehicle, and a forward cardiac 
failure theory object at least ] An operation means, Whenever [ sating acceleration-and-deceleration / which 
calculate whenever / safing acceleration-and-deceleration / which show near collision nature with a forward 
cardiac failure theory object based on whenever / transit direction target acceleration-and-deceleration / at 
least ] An operation means, As opposed to two or more forward cardiac failure theory objects of all detected 
by the distance-between-two-cars sensor A means to apply [ whenever / said transit direction target 
acceleration-and-deceleration ] an operation means whenever [ operation means and safing acceleration- 
and-deceleration ], A forward cardiac failure theory object selection means to choose the forward cardiac 
failure theory object which has whenever [ safing acceleration-and-deceleration / with the highest danger ] 
among whenever [ safing acceleration-and-deceleration / which were obtained to two or more forward 
cardiac failure theory objects ], It is in the flattery transit control unit characterized by having the car control 
means which controls the driving force or damping force of a car based on whenever [ to the forward 
cardiac failure theory object chosen by the forward cardiac failure theory object selection means at least / 
safing acceleration- and-deceleration ], or, whenever [ transit direction target acceleration-and-deceleration ]. 

[0014] Invention of the 2nd of this invention moreover, said car control means The actuator which can 
adjust the driving force of a self-vehicle electrically in order to control to the directed target driving force, 
The accelerator condition sensing element which detects an operation means and the accelerator control 
input of a driver whenever [ acceleration-and-deceleration / which calculate whenever / acceleration-and- 
deceleration / based on the rate of a self- vehicle ], A means to calculate target driving force whenever 
[ acceleration-and-deceleration / of a self- vehicle ] based on whenever [ to an accelerator control input and 
the forward cardiac failure theory object chosen by the forward cardiac failure theory object selection 
means / safing acceleration-and-deceleration ], or, whenever [ transit direction target acceleration-and- 
deceleration ] at least, It is in the flattery transit control unit according to claim 1 characterized by including 
an output means to direct target driving force to an actuator. 

[0015] Invention of the 3rd of this invention moreover, said car control means The actuator which can adjust 
the damping force of a self-vehicle electrically in order to control to the directed target damping force, The 
brake condition sensing element which detects an operation means and the amount of brakes operation of a 
driver whenever [ acceleration-and-deceleration / which calculate whenever / acceleration-and-deceleration / 
based on the rate of a self- vehicle ], A means to calculate target damping force whenever [ acceleration-and- 
deceleration / of a self- vehicle ] based on whenever [ to the amount of brakes operation, and the forward 
cardiac failure theory object chosen by the forward cardiac failure theory object selection means / safing 
acceleration-and-deceleration ], or, whenever [ transit direction target acceleration-and-deceleration ] at 
least, It is in the flattery transit control unit according to claim 1 characterized by including an output means 
to direct target damping force to an actuator. 

[0016] Invention of the 4th of this invention moreover, said car control means The actuator which can adjust 
the driving force of a self-vehicle electrically in order to control to the directed target driving force, A means 
to calculate the target driving force for controlling to whenever [ to the forward cardiac failure theory object 
chosen by the forward cardiac failure theory object selection means at least / safing acceleration-and- 
deceleration ], or, whenever [ transit direction target acceleration-and-deceleration ], It is in the flattery 
transit control unit according to claim 1 characterized by including an output means to direct target driving 
force to an actuator. 

[0017] Invention of the 5th of this invention moreover, said car control means The actuator which can adjust 
the damping force of a self-vehicle electrically in order to control to the directed target damping force, A 
means to calculate the target damping force for controlling to whenever [ to the forward cardiac failure 
theory object chosen by the forward cardiac failure theory object selection means at least / safing 
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acceleration-and-deceleration ], or, whenever [ transit direction target acceleration-and-deceleration ], It is in 
the flattery transit control unit according to claim 1 characterized by including an output means to direct 
target damping force to an actuator. 

[0018] Moreover, whenever [ said safing acceleration-and-deceleration ], an operation means amends a 
weighting multiplier operation means to calculate a weighting multiplier based on a relative distance with a 
forward cardiac failure theory object at least, and whenever [ transit direction target acceleration-and- 
deceleration ], by said weighting multiplier, and invention of the 6th of this invention has it in the flattery 
transit control unit according to claim 1 characterized by including an operation means whenever [ safing 
acceleration-and-deceleration / which consider the value after this amendment as whenever / safing 
acceleration-and-deceleration ]. 

[0019] Moreover, invention of the 7th of this invention has said weighting multiplier operation means in the 
flattery transit control unit according to claim 6 characterized by including the yaw rate sensor which detects 
yaw REITO of a self- vehicle, a transit path configuration operation means to calculate the orbital curve a 
self- vehicle runs based on yaw REITO at least, and a means to calculate a weighting multiplier based on the 
distance of a transit orbital curve and a forward cardiac failure theory object at least. 

[0020] Invention of the 8th of this invention moreover, said weighting multiplier operation means The yaw 
rate sensor which detects yaw REITO of a self- vehicle, and a means to calculate distance with the forward 
cardiac failure theory object after the predetermined time in a longitudinal direction based on the output 
signal of yaw REITO and a distance-between-two-cars sensor at least, It is in the flattery transit control unit 
according to claim 6 characterized by including a means to calculate a weighting multiplier based on 
distance with the forward cardiac failure theory object after predetermined time with a forward cardiac 
failure theory object at least. 

[0021] Moreover, invention of the 9th of this invention has the above-mentioned predetermined time in the 
flattery transit control unit according to claim 8 characterized by being the time amount predicted to collide 
with a forward cardiac failure theory object. 

[0022] Moreover, invention of the 10th of this invention has the above-mentioned predetermined time in the 
flattery transit control unit according to claim 8 characterized by being the time amount based on the rate of 
a self-vehicle. 

[0023] Moreover, invention of the 1 1th of this invention has an operation means in the flattery transit 
control unit according to claim 2 characterized by including the accelerator condition sensing element which 
detects the accelerator control input of a driver, and a means to calculate whenever [ acceleration-and- 
deceleration / of a self- vehicle ] based on accelerator actuation of a driver at least whenever [ above- 
mentioned acceleration-and-deceleration ]. 

[0024] Moreover, invention of the 12th of this invention has an operation means in the flattery transit 
control unit according to claim 3 characterized by including the brake condition sensing element which 
detects the amount of brakes operation of a driver, and a means to calculate whenever [ acceleration-and- 
deceleration / of a self- vehicle ] based on the brakes operation of a driver at least whenever [ said 
acceleration-and-deceleration ]. 

[0025] Moreover, the flattery transit control unit according to claim 7 or 8 characterized by including the 
steering angle sensor which detects the steering control input of a driver instead of a yaw rate sensor, and a 
means to calculate yaw REITO of a self-vehicle based on a steering control input at least has invention of 
the 13th of this invention. 

[0026] Moreover, the flattery transit control unit according to claim 1 to 13 characterized by including the 
distance-between-two-cars sensor which detects distance and relative velocity with a forward cardiac failure 
theory object at once has invention of the 14th of this invention. 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of each operation of this invention is explained, 
referring to an accompanying drawing. 

gestalt 1 . of operation - the outline configuration of the flattery transit control unit concerning the gestalt of 
this implementation of this invention is as drawing 1 . 101 is an engine and 1 14 is an automatic 
transmission. The throttle valve 103 which can adjust the inhalation air content to an engine 101 is formed 
in the inlet pipe 102 connected to the engine 101, and the throttle valve 103 is connected with the throttle 
actuator 104. By driving said throttle actuator 104, the opening of a throttle valve 103 is controlled and 
control of the output of an engine 101 is enabled. 

[0028] Said throttle actuator 104 was driven with the signal from a control unit 105, and the control unit 105 
has inputted the sensor arranged at each part of the inside of a car containing an engine 101 and an 
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automatic transmission 1 14, and the signal from a switch. These sensors or switches consist of the rate 
sensor 108 which detects the rotational frequency (output-shaft rotational frequency of an automatic 
transmission) of the main shaft 107 of the automatic transmission 1 14 proportional to the rate of a self- 
vehicle, an accelerator opening sensor 113 which detects the amount of treading in of an accelerator pedal 
1 12, a distance-between-two-cars sensor 106 which detects distance with the forward cardiac failure theory 
object in the travelling direction of a car based on an electric wave or the reflective condition of light, and a 
yaw rate sensor 119 which detects yaw REITO of a self- vehicle. Said control unit 105 consists of the 
central -process section 111 which constitutes a well-known microcomputer, the storage section 110, and 
input/output interface 109 grade. 

[0029] Next, actuation of the flattery transit control unit constituted as mentioned above is explained briefly. 
If a driver breaks in an accelerator pedal 112 first, by the accelerator opening sensor 113, the amount of 
treading in will be detected and it will transmit to a control unit 105. Moreover, by the distance-between- 
two-cars sensor 106, distance with the forward cardiac failure theory object in the travelling direction of a 
car is detected, and it transmits to a control unit 105. A control unit 105 drives the throttle actuator 104 with 
the controlled variable corresponding [ the control unit 105 ] to the amount of treading in of an accelerator 
pedal 112 when a self- vehicle judged with a distance safe enough being secured to a forward cardiac failure 
theory object based on distance with a forward cardiac failure theory object etc., in response to the fact that 
the information, and the opening of a throttle valve 103 is adjusted. Moreover, when a self- vehicle judges 
with a safe distance not being secured to a forward cardiac failure theory object, the throttle actuator 104 is 
driven with the amount of treading in of an accelerator pedal 112, and the controlled variable according to 
whenever [ based on distance with a forward cardiac failure theory object etc. / safing acceleration-and- 
deceleration ], and the opening of a throttle valve 103 is restricted. 

[0030] Next, the storage section 1 10 of a control unit 105 memorizes as a program, and it explains that the 
program processed by the central-process section 111 flows. Drawing 2 is the flow chart schematic diagram 
showing the main routine of a program, and is performed repeatedly every [ every predetermined time 
amount and ] 20ms. In addition, the below-mentioned Zaccel, ZVs and Zx (n), Zy (n), ZAs, Zr, ZVr, ZAp, 
ZAtarget (n), Zxtarget, ZdA, Zweight, Zalpha (n), ZdisLat, ZR and Zdy, Zntarget, Zalpha, and n and Zth 
The storage section 110 memorizes, it is the variable in which rewriting/read-out is possible, Xkl, Xk2, 
Xalphainfinity, and Xalpha is beforehand memorized in the storage section 110, and it is data in which only 
read-out whose rewriting is impossible is possible. 

[0031] In step 201, the value of said variable is initialized first. At step 202, the condition of the sensor 
connected to the control unit 1 05 or a switch is inputted. Specifically, it becomes the flow of input process 
as shown in drawing 3 . 

[0032] At step 301, the signal of the accelerator opening sensor 1 13 is inputted and it memorizes as an 
amount Zaccel of treading in of an accelerator pedal 1 12. At step 302, the speed signal which the rate sensor 
108 outputs is inputted, and it memorizes as a rate ZVs of a self- vehicle. At step 303, the signal of the 
distance-between-two-cars sensor 106 is inputted, and a relative distance with the forward cardiac failure 
theory object in the travelling direction of a car is memorized. The approach of storage memorizes to 
Variable Zn how many a forward cardiac failure theory object exists, assigns a number n to each of two or 
more forward cardiac failure theory objects (n= 0, 1 and 2, --, Zn-1), and memorizes the relative position of 
each forward cardiac failure theory object as coordinate data of (Zx(n) and Zy (n)). In addition, Zx (n) 
expresses the transit direction (direction of car-body medial axis of self- vehicle) distance, and Zy (n) 
expresses longitudinal direction (shaft orientation perpendicular to car-body medial axis of self-vehicle) 
distance. At step 304, the value which differentiated the rate ZVs of a self- vehicle once is memorized as 
ZAs whenever [ acceleration- and-decelerati on / of a self-vehicle ]. In addition, it may be [ whenever / 
acceleration-and-deceleration / of this self- vehicle ] made to graduate ZAs further this time and last time 
second from last time using the value before it (it is henceforth described as filtering). At step 305, the 
signal of the yaw rate sensor 1 19 is inputted and it memorizes as yaw REITO Zr. After finishing processing 
to steps 301-305 above, it flies to step 203 of drawing 2 . 

[0033] Processing of steps 203-207 calculates whenever [ transit direction target acceleration-and- 
deceleration ], and whenever [ safing acceleration-and-deceleration ] about all the detected forward cardiac 
failure theory objects. In step 203, the value of the variable n for changing the allotment number of a 
forward cardiac failure theory object is first initialized by 0. In step 204, if it is n<Zn, data processing (after- 
mentioned) will be carried [ whenever / transit direction target acceleration-and-deceleration / of step 205 ] 
out about the forward cardiac failure theory object of allotment number:0 whenever [ data-processing (after- 
mentioned) and safing acceleration-and-deceleration / of step 206 ]. At step 207, that steps 205 and 206 
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should be processed about a forward cardiac failure theory object with the following allotment number, 
Variable n is incremented and it returns to step 204. In step 204, if it is not n<Zn (i.e., if processing of steps 
205 and 206 is carried out about all forward cardiac failure theory objects), it will fly to step 208. 
[0034] Next, data processing is explained to step 205 of drawing 2 whenever [ transit direction target 
acceleration- and-deceleration / of a publication ]. Drawing 4 is the flow chart of the program which shows 
data processing whenever [ transit direction target acceleration-and-deceleration ]. In addition, they are 
memorized by the storage section 110, and it is the variable in which rewriting/read-out is possible, and they 
are [ Xkl and Xk2 are beforehand memorized in the storage section 110, they can rewrite the below- 
mentioned Zxtarget, ZdL, and ZAtarget (n) in it, twist and read them to it, and ] data in which a chisel is 
possible. 

[0035] Data processing is a manipulation routine which calculates whenever [ transit direction target 
acceleration-and-deceleration / of the self- vehicle for running in a forward cardiac failure theory object and 
a predetermined distance ] whenever [ transit direction target acceleration-and-deceleration / which are 
shown in drawing 4 ]. The view of whenever [ transit direction target acceleration-and-deceleration / of the 
self- vehicle for running in a forward cardiac failure theory object and a predetermined distance first ] is 
explained, now and a self- vehicle ~ distance Zx — only (n [m]) shall be left and the forward cardiac failure 
theory object shall be followed When it thinks on the basis of the location of the self- vehicle at this time, the 
location Sp of the forward cardiac failure theory object of t-second after is expressed with (1) type. 
[0036] 

Sp=ZVp-t+ZAp-t2/2+Zx [(n) m] (t>=0) Rate [m/s] ZAp of a (1) ZVp: forward-cardiac- failure-theory object: 
It is [m/s2 [0037]] whenever [ acceleration-and-deceleration / of a forward cardiac failure theory object ]. 
Moreover, the location Ss of the self-vehicle of t-second after is similarly expressed with (2) types. 
[0038] 

Ss=ZVs-t+ZAs-t 2/2 [m] (t>=0) (2) ZVs: It is [ whenever / self- vehicle speed ] [m/s2 [0039]] whenever 
[ [m/s] ZAs: self- vehicle acceleration-and-deceleration ]. However, it is assumed for [ time amount ] t 
seconds that ZVp, ZAp, ZVs, and ZAp are fixed. 

[0040] In order for a self- vehicle to leave and run only the target distance Zxtarget in a forward cardiac 

failure theory object, the following (3) types need to be materialized. 

[0041] 

Sp-Ss=Zxtarget (3) [0042] (3) If (1) and (2) type is substituted and arranged at a ceremony, the following (4) 
types will be obtained. 

(ZAp-ZAs) - /2, t2+ (ZVp-ZVs), and t+(Zx(n)-Zxtarget) =0(ZAp-ZAs)/2 and t2+ZVr-t+ZdL=0 [(4) 
ZVrirelative-velocity [m/s] (=ZVp-ZVs) ZdL:distance deflection - m [0043]] (=Zx(n)-Zxtarget) (4) It is 
[0044] when a formula is transformed about ZAs. 

ZAs=2/t2 and ZdL+2/t-ZVr+ZAp=Xkl, ZdL+Xk2, and ZVr+ZAp (5) (=ZAtarget (n)) Xk 1= 2/t2 Xk2=2/t 
however t>=0, Xk 1> 0, Xk 2> 0 [0045] (5) ZAs of a formula expresses ZAtarget (n) whenever [ transit 
direction target acceleration-and-deceleration / of a self- vehicle for a self- vehicle to leave and run only 
distance Zxtarget to a forward cardiac failure theory object ]. In addition, Xkl and Xk2 are values decided 
uniquely by giving t. 

[0046] Next, it explains that processing of an operation flows using the flow chart of drawing 4 whenever 
[ transit direction target acceleration-and-deceleration / of the gestalt of this above-mentioned operation ]. 
First, in step 401, division process of the difference of the last value and this value is specifically carried out 
with the period (20ms) of a main routine, and said distance Zx (n) is memorized once as differential and a 
relative velocity [ as opposed to a forward cardiac failure theory object for this value ] ZVr. In addition, you 
may make it filter this relative velocity. At step 402, the value (namely, rate of a forward cardiac failure 
theory object) which added said relative velocity ZVr and the rate ZVs of a self-vehicle is differentiated 
once, and this value is memorized as ZAp whenever [ acceleration-and-deceleration / of a forward cardiac 
failure theory object ]. In addition, it does not matter even if it makes it filter also about ZAp whenever 
[ acceleration-and-deceleration / of this forward cardiac failure theory object ]. 

[0047] In step 403, the target distance Zxtarget is calculated with the function fl as shown in drawing 5 
based on the rate ZVs of a self-vehicle. According to the function fl , the target distance Zxtarget is uniquely 
decided by the rate ZVs of a self-vehicle, and the inclination of the straight line is equivalent to the time 
amount between vehicles with a forward cardiac failure theory object. With the gestalt of this operation, it is 
the property which set the time amount between this vehicle as 2 seconds. At step 404, whenever [ transit 
direction target acceleration-and-deceleration / of (5) types ], ZAtarget (n) is set as t=0.5sec and calculated 
asXkl=8andXk2=4. 
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[0048] In addition, the time amount of 0.5 sec is the time amount which added the time amount which the 
consciousness of a front situation, cognition, and decision take to an average driver. By setting it as the time 
amount of this neighborhood, the experimental result of a driver stopping sensing sense of incongruity is 
obtained to the degree of comfort of the car by follow-up control equipment. After finishing processing of 
steps 401-404 above, it flies to step 206 of drawing 2 . 

[0049] Next, data processing is explained to step 206 of drawing 2 whenever [ safing acceleration-and- 
deceleration / of a publication ]. Drawing 6 is the flow chart of the program which shows data processing 
whenever [ safing acceleration-and-deceleration ]. At step 501, the weighting multiplier for amending 
ZAtarget (n) whenever [ aforementioned transit direction target acceleration-and-deceleration ] calculates. 
This weighting multiplier data processing is explained. Drawing 7 R> 7 is the flow chart of the program 
which shows weighting multiplier data processing. In step 601, the configuration of a self- vehicle transit 
path is first presumed based on yaw REITO Zr of a self- vehicle. Specifically, TR ZR of the center line of a 
self- vehicle transit path is presumed (operation). This TR ZR is searched for by (6) types. However, Zr 
calculated by (6) types is restricted to below the value (Xinfinity) meaning infinity, and when restricted, it 
means that a road configuration is a straight-line way, so that values, such as the time of yaw rate Zr=0, may 
not overflow. 
[0050] 

ZR =ZVs/Zr [m] (Zr!=0) (6) ZVs: It is [m/s] Zr whenever [ self-vehicle speed ]. : Yaw REITO [rad/s] 
[0051] At steps 602 and 603, the distance (refer to drawing 9 ) of a forward cardiac failure theory object and 
the center line of a self- vehicle transit path is memorized to an operation and ZdisLat according to (7) and 
(8) type. 
[0052] 

Zdy=Zx (n) - 2/(2xZR) [m] (7) ZdisLat=Zy(n)- Zdy [m] Horizontal [location m] ZR of a [distance m] Zy 
(n):forward cardiac failure theory object with the location Zx(n):forward cardiac failure theory object of the 
center line of the self- vehicle transit path in the distance Zx with a (8) Zdy:forward cardiac failure theory 
object (n) : [the TR of a road - m [0053]] At step 604, the weighting multiplier Zwaight is calculated with 
the function f2 as shown in drawing 8 based on the distance ZdisLat of a forward cardiac failure theory 
object and the center line of a self- vehicle transit path. According to the function f2, Zwaight is uniquely 
decided by ZdisLat, and as shown in drawing 8 according to the value of ZdisLat, a property changes. For 
example, if a forward cardiac failure theory object exists on a self- vehicle transit path, the value near 0 will 
come to be assigned, so that the value of 1 is assigned, a forward cardiac failure theory object runs an 
adjoining lane and Zwaight separates from the center line of a self-vehicle transit path. As mentioned above, 
after finishing processing of steps 601-604, it flies to step 502 of drawing 6 . 

[0054] At step 502, the weighting multiplier obtained from the predetermined value (for example, -10 m/s2) 
by weighting multiplier data processing of step 502 by the value which lengthened ZAtarget (n) whenever 
[ transit direction target acceleration-and-deceleration ] is multiplied, and this value is memorized as safing 
acceleration-and-deceleration whenever Zalpha (n). As mentioned above, after finishing processing of steps 
501-502, it flies to step 207 of drawing 2 . 

[0055] Next, forward cardiac failure theory object selection processing of a publication is explained to step 
208 of drawing 2 . Drawing 10 is the flow chart of the program which shows forward cardiac failure theory 
object selection processing, and safing acceleration-and-deceleration whenever Zalpha (n) chooses the 
smallest forward cardiac failure theory object, i.e., a forward cardiac failure theory object with the highest 
collision danger, among all the forward cardiac failure theory objects detected by the distance-between-two- 
cars sensor. In step 801 , the variable Zntarget for storing the allotment number of a forward cardiac failure 
theory object with the final highest near collision nature is first initialized to 0. In step 802, variable Zalpha 
for storing whenever [ safing acceleration-and-deceleration / of a forward cardiac failure theory object with 
the final highest near collision nature ] is initialized to Xalphainfinity (value which shows infinity). 
[0056] In step 803, the variable n for changing the allotment number of a forward cardiac failure theory 
object is initialized to 0. If it is n<Zn (number of a forward cardiac failure theory object by which Zn was 
detected by the distance-between-two-cars sensor) in step 804, it will progress to step 805, and in step 805, 
it is judged whether they are whether the value of safing acceleration-and-deceleration [ of the forward 
cardiac failure theory object of allotment number:0 ] whenever Zalpha (0) is smaller than Zalpha (the value 
at this time is Xalphainfinity) and Zalpha(O) <Zalpha that is,. Zalpha (0) If it is <Zalpha, it progresses to 
steps 806 and 807 and assigns with safing acceleration-and-deceleration [ of the forward cardiac failure 
theory object of allotment number:0 ] whenever Zalpha (0), and number:0 will be stored in Zalpha and 
Zntarget, respectively and it will fly to step 808. 
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[0057] Moreover, if it is not Zalpha(O) <Zalpha at step 805, it will fly to step 808. At step 808, about a 
forward cardiac failure theory object with the following allotment number, that processing of steps 804-807 
should be performed, Variable n is incremented and it returns to step 804. In step 804, if it is not n<Zn (i.e., 
if processing of steps 805-807 is carried out about all forward cardiac failure theory objects), it will fly to 
step 209 of drawing 2 . 

[0058] Next, actuator desired value data processing of a publication is explained to step 209 of drawing 2 . 
Drawing 1 1 is the flow chart of the program which shows actuator desired value data processing. At step 

901, deflection is calculated [ whenever / transit direction target acceleration-and-deceleration / based on the 
forward cardiac failure theory object Zntarget chosen by ZAs and the above-mentioned forward cardiac 
failure theory object selection processing whenever / acceleration-and-deceleration / of a self- vehicle ] 
whenever [ with ZAtarget (n) / acceleration-and-deceleration ], and it memorizes to Variable ZdA. At step 

902, deflection ZdA judges whether it is beyond the predetermined value XdA, i.e., ZdA>=XdA, whenever 
[ acceleration-and-deceleration / which were obtained at step 901 ]. 

[0059] If it is ZdA>=XdA, it will progress to step 903, and based on Zalpha, the target throttle opening Zth 
is calculated with the function f3 as shown in drawing 1 2 whenever [ accelerator opening Zaccel and safing 
acceleration-and-deceleration ]. According to the function f3, the target throttle opening Zth is uniquely 
decided by the accelerator opening Zaccel, and as shown in drawing 1212 according to the magnitude of 
deflection ZdA whenever [ acceleration-and-deceleration ], a property changes. For example, when a self- 
vehicle does not collide with a forward cardiac failure theory object, it becomes the property shown as the 
continuous line of drawing 12 . 

[0060] Moreover, if it is not ZdA>=XdA, it will progress to step 904, and based on the accelerator opening 
Zaccel, the target throttle opening Zth is calculated with the function f4 as shown in drawing 13 . According 
to the function f4, the target throttle opening Zth is uniquely determined by the accelerator opening Zaccel, 
and the throttle opening according to accelerator pedal actuation of a driver will be set up. After finishing 
processing of steps 901-904 above, it flies to step 210 of drawing 2 . 

[0061] Next, output processing of a publication is explained to step 210 of drawing 2 . Drawing 14 is the 
flow chart of the program which shows output processing. At step 1001, according to the target throttle 
opening Zth calculated in actuator desired value data processing, the throttle actuator 104 is driven and the 
opening of a throttle valve 103 is adjusted. After finishing processing of step 1001, it flies to step 202 of 
drawin g 2 , and above-mentioned processing is repeated and performed for every predetermined period. In 
addition, the actuator desired value data processing 209 and output processing 210 constitute the principal 
part of car control processing. 

[0062] As opposed to all the forward cardiac failure theory objects with which the flattery transit control 
unit concerning the gestalt of this operation exists ahead ZAtarget (n) is calculated whenever [ transit 
direction target acceleration-and-deceleration / of the self- vehicle for running in a predetermined distance ]. 
The value which multiplied ZAtarget (n) by the weighting multiplier based on the distance ZdisLat of a 
forward cardiac failure theory object and the center line of the self- vehicle slow lane is set to safing 
acceleration-and-deceleration whenever Zalpha (n) whenever [ this transit direction target acceleration-and- 
deceleration ]. and a forward cardiac failure theory object with safing acceleration-and-deceleration [ which 
shows a value with the highest near collision nature among all forward cardiac failure theory objects ] 
whenever Zalpha (n) — choosing — whenever [ whenever / safing acceleration-and-deceleration / of this 
forward cardiac failure theory object /, and, / acceleration-and-deceleration / of a self- vehicle ] — whenever 
[ with ZAs / acceleration-and-deceleration ] - deflection - being based - usually ~ the accelerator of a 
driver — actuation --****-- the driving force of the car decided uniquely is controlled. 
[0063] According to this configuration, as shown in (a) of drawing 32 , since the weighting multiplier to the 
forward cardiac failure theory object B serves as a very small value to it of the forward cardiac failure 
theory object A, under the situation (situation 1) of running along the slow lane where a self- vehicle and the 
forward cardiac failure theory objects A and B were divided, a self-vehicle acts so that the forward cardiac 
failure theory object A may be chosen as a vehicle for flattery. 

[0064] Moreover, as shown in (b) of drawing 32 , the self-vehicle and the forward cardiac failure theory 
object C are running the same lane. When the vehicle for flattery for a self- vehicle is the forward cardiac 
failure theory object C, the forward cardiac failure theory object D under the situation (situation 2) of 
interrupting between a self- vehicle and the forward cardiac failure theory object C Since a weighting 
multiplier becomes a value equivalent to the value of the forward cardiac failure theory object C so that the 
forward cardiac failure theory object D approaches the self- vehicle slow lane, a self- vehicle acts so that a car 
with the highest near collision nature may be chosen as a vehicle for flattery among the forward cardiac 
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failure theory objects C and D. Whenever [ acceleration-and-deceleration / of the forward cardiac failure 
theory object D ] compares with it of the forward cardiac failure theory object C. Moreover, in being very 
large to a negative direction ZAtarget (n) serves as a very big value in a negative direction whenever 
[ transit direction target acceleration-and-deceleration / of the forward cardiac failure theory object D ]. 
Safing acceleration-and-deceleration [ of the forward cardiac failure theory object D ] whenever Zalpha (n) 
comes to show a value with near collision nature higher than that of the forward cardiac failure theory object 
C somewhat that the lateral distance of the forward cardiac failure theory object D and a self- vehicle is large 
as a result. For this reason, it acts so that the vehicle for flattery (forward cardiac failure theory object C) 
may be changed from the timing by which interruption of the forward cardiac failure theory object D was 
started to the forward cardiac failure theory object D early. 

[0065] Moreover, as shown in (c) of drawing 32 , the self-vehicle and the forward cardiac failure theory 
object E are running the same lane. When the vehicle for flattery for a self-vehicle is the forward cardiac 
failure theory object E, a self- vehicle under the situation (situation 3) of making a lane change, into the 
adjoining lane the forward cardiac failure theory object F runs Since a weighting multiplier becomes a value 
equivalent to the value of the forward cardiac failure theory object E so that a self- vehicle approaches the 
lane the forward cardiac failure theory object F runs, a self- vehicle acts so that a car with the highest near 
collision nature may be chosen as a vehicle for flattery among the forward cardiac failure theory objects E 
and F. Whenever [ acceleration-and-deceleration / of the forward cardiac failure theory object F ] compares 
with it of the forward cardiac failure theory object E. Moreover, in being very large to a negative direction 
ZAtarget (n) serves as a very big value in a negative direction whenever [ transit direction target 
acceleration-and-deceleration / of the forward cardiac failure theory object F ]. As a result Safing 
acceleration-and-deceleration [ of the forward cardiac failure theory object F ] whenever Zalpha (n) comes 
to show a value with near collision nature higher than that of the forward cardiac failure theory object E that 
the lateral distance of the forward cardiac failure theory object F and a self- vehicle is large. For this reason, 
it acts so that the vehicle for flattery (forward cardiac failure theory object E) may be changed from the 
timing by which lane modification of a self- vehicle was started to the forward cardiac failure theory object F 
early. 

[0066] As shown in (d) of drawing 32 , a self-vehicle and the forward cardiac failure theory objects H and G 
the same lane in moreover, the situation (situation 4) that the vehicle for flattery of a transit cage and a self- 
vehicle is the forward cardiac failure theory object G When the distance-between-two-cars sensor by which 
a self-vehicle can detect not only the forward cardiac failure theory object G but the forward cardiac failure 
theory object H is carried and the forward cardiac failure theory object H slams the brake, it of the forward 
cardiac failure theory object H comes to show a value with high near collision nature from whenever 
[ safing acceleration-and-deceleration / of the forward cardiac failure theory object G ]. For this reason, the 
vehicle for flattery (forward cardiac failure theory object G) can be changed to the forward cardiac failure 
theory object H early, and moderation control of the self- vehicle can be carried out rather than the forward 
cardiac failure theory object G starts moderation. And when the self- vehicle is running safely to the vehicle 
for flattery (Zalpha<Xalpha), according to the throttle opening property of a function f4, it becomes the 
throttle opening according to the control input of the accelerator pedal 1 12 of a driver, and the driving force 
of a car will occur only based on actuation of a driver. Moreover, when the self- vehicle cannot be running 
safely to the vehicle for flattery (Zalpha>=Xalpha), according to the throttle opening property of a function 
f3, throttle opening is controlled according to the magnitude of Zalpha whenever [ safing acceleration-and- 
deceleration ]. Consequently, the driving force of a car can be restricted, a collision can be avoided to too 
much approach pan with a forward cardiac failure theory object, and the safety of a car can be raised now. 
[0067] Since a car with the danger high for a self-vehicle of colliding most can be chosen now under a 
situation 1 to the situation 4 as a forward cardiac failure theory object which the vehicle for flattery or a 
driver wants to follow according to the gestalt of this operation as mentioned above, a driver becomes 
without having the anxiety of a collision while sensing sense of incongruity for the behavior of the self- 
vehicle controlled by this equipment is lost. Moreover, by making it the configuration which does not need a 
means to detect lane modification of a self- vehicle and a forward cardiac failure theory object, the 
effectiveness that the equipment and data processing of the part can be simplified is done so. 
[0068] In addition, although the configuration of the flattery transit control device concerning the gestalt of 
this operation adjusted driving force by adjusting the opening of the throttle valve 103 which adjusts the 
inhalation air content to an engine 101, it can apply this invention not only in this configuration but in the 
configuration which can control various driving force. For example, when the source of power which 
generates driving force is an electric motor, driving force may be restricted by controlling the current given 
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to this. 

[0069] Moreover, although the target distance Zxtarget in the gestalt of this operation was a value only 
based on the rate ZVs of a self- vehicle, it does not matter whenever [ acceleration-and-deceleration / of a 
forward cardiac failure theory object ] further as the relative velocity ZVr not only with the rate ZVs of a 
self- vehicle but a forward cardiac failure theory object, and a value based on ZAp. 
[0070] Moreover, although data processing gave predetermined t and memorized Xkl and Xk2 as data 
beforehand, it makes t the value according to relation with a forward cardiac failure theory object, and you 
may make it calculate Xkl and Xk2 serially whenever [ transit direction target acceleration-and- 
deceleration / of the gestalt of this operation ]. For example, it does not matter as time amount until it 
collides with the forward cardiac failure theory object which explained t with the gestalt 1 of operation. 
Specifically, it is t used as formula (3) =0. 

[0071] Moreover, although data processing calculated whenever [ transit direction target acceleration-and- 
deceleration / which make the target distance Zxtarget follow the current distance Zx (n) after predetermined 
time, for example, t=0.5sec, ], it may have [ whenever / transit direction target acceleration-and- 
deceleration / in the gestalt of this operation ] data processing whenever [ various transit direction target 
acceleration-and-deceleration / not only this approach but ]. 

[0072] Moreover, although TR ZR of a self-vehicle was calculated for presumed processing of a slow lane 
configuration based on yaw REITO Zr of a self- vehicle in the gestalt of this operation, you may make it 
based on the configuration of the break line of the road acquired by carrying out the image processing of the 
image of this camera using the CCD camera turned ahead of the car in this TR ZR. Moreover, the location 
of two or more reflectors (delineator) installed along the road by this sensor is detected using the distance- 
between-two-cars sensor which measures distance based on time amount until it emits light ahead and that 
light comes on the contrary, and you may make it based on the configuration of the road presumed by 
arrangement of this reflector group. 

[0073] Moreover, although step 901 in the gestalt of this operation was processing which calculates 
[ whenever / transit direction target acceleration-and-deceleration / based on the forward cardiac failure 
theory object Zntarget chosen by ZAs and forward cardiac failure theory object selection processing 
whenever / acceleration-and-deceleration / of a self- vehicle ] deflection whenever [ with ZAtarget (n) / 
acceleration-and-deceleration ], and is memorized to Variable ZdA You may be the processing which 
calculates deflection whenever [ with safing acceleration-and-deceleration whenever / based on the forward 
cardiac failure theory object Zntarget chosen by ZAs and forward cardiac failure theory object selection 
processing whenever / acceleration-and-deceleration / of a self-vehicle / Zalpha (n) / acceleration-and- 
deceleration ], and is memorized to Variable ZdA. 

[0074] The configuration and program of a flattery transit control unit concerning the gestalt of gestalt 2. 
book implementation of operation are changed into what shows weighting multiplier data processing to 
drawing 15 on the basis of the gestalt 1 of operation. In addition, the below-mentioned Zdy2 is memorized 
by the storage section 1 1 0, it is the variable in which rewriting/read-out is possible, and XTpre is beforehand 
memorized in the storage section 1 10, and it is data in which only read-out whose rewriting is impossible is 
possible. In step 1 101, y directional movement distance Zdy2 of the self- vehicle after predetermined time 
calculates according to (9) types based on yaw REITO Zr and the rate ZVs of a self- vehicle first (refer to 
drawing 16 ). 
[0075] 

Zdy2=ZVsxsin(ZrxXTpre) xXTpre [m] (9) ZVs: It is [m/s] Zr whenever [ self- vehicle speed ]. : Yaw 
REITO XTpre [rad/s]: Time amount [sec] [0076] decided beforehand At step 1 102, the distance of the 
forward cardiac failure theory object after predetermined time XTpre and a self- vehicle is memorized to an 
operation and ZdisLat according to (10) types. 
[0077] 

ZdisLat=Zy(n)-Zdy2 [m] [the horizontal location of a (10) Zy(n):forward cardiac failure theory object - m 
[0078]] At step 1 103, the weighting multiplier Zwaight is calculated with the function f2 as shown in 
drawing 8 based on the distance ZdisLat of the forward cardiac failure theory object after predetermined 
time XTpre, and a self- vehicle. According to the function f2, Zwaight is uniquely decided by ZdisLat, if the 
distance of the self-vehicle after predetermined time and a forward cardiac failure theory object is near, a 
value with Zwaight near 1 will be assigned, and if far, the value near 0 will come to be assigned. As 
mentioned above, after finishing processing of steps 1 101-1 103, it flies to step 502 of drawing 5 . 
[0079] If it depends on the gestalt of this operation, it can act like the gestalt 1 of operation, and the same 
effectiveness can be obtained. 
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[0080] In addition, although the weighting multiplier concerning the gestalt of this operation calculated and 
found the distance of the self- vehicle after the predetermined time XTpre decided beforehand, and a forward 
cardiac failure theory object, it does not care about the value of this XTpre as the time amount proportional 
to the rate of a self- vehicle, the time amount proportional to the relative velocity of a self- vehicle and a 
forward cardiac failure theory object, and time amount until it collides with a forward cardiac failure theory 
object. 

[0081] The configuration and program of a flattery transit control unit concerning the gestalt of gestalt 3. 
book implementation of operation change data processing whenever [ self- vehicle acceleration-and- 
deceleration ] on the basis of the gestalt 1 of operation. Data processing is set [ whenever / above-mentioned 
self- vehicle acceleration-and-deceleration / whenever / self- vehicle acceleration-and-deceleration / which 
start the gestalt of this operation although data processing was a means to memorize as ZAs the value which 
differentiated the rate ZVs of a self- vehicle once whenever / acceleration-and-deceleration / of a self- 
vehicle ] to ZAs whenever [ acceleration-and-deceleration / of a self- vehicle ] with the function £5 as shown 
in drawing 17 based on the accelerator opening Zaccel. According to the function f5, it will be set up so that 
the accelerator opening Zaccel is large, and ZAs may become high whenever [ acceleration-and- 
deceleration / of a self- vehicle ]. 

[0082] According to the flattery transit control unit concerning the gestalt of this operation, based on the 
accelerator opening Zaccel, As is calculated whenever [ acceleration-and-deceleration / of a self- vehicle ]. 
Since according to this configuration the acceleration condition of a self- vehicle is detectable before change 
of whenever [ by accelerator pedal actuation of a driver / acceleration-and-deceleration ] occurs, change 
appears in whenever [ safing acceleration-and-deceleration / which express near collision nature with a 
forward cardiac failure theory object with timing quicker than ZAs ] whenever [ based on the rate ZVs of a 
self- vehicle / acceleration-and-deceleration / of a self- vehicle ]. Consequently, since the timing which 
changes the vehicle for flattery becomes early, the effectiveness of acting on a driver in the direction against 
which anxiety of a collision is not made bearing is acquired. 

[0083] In addition, although the gestalt of this operation calculated ZAs whenever [ acceleration-and- 
deceleration / of a self- vehicle ] based on the accelerator opening Zaccel detected by the accelerator opening 
sensor Accelerator switch 1 13a which detects whether only the specified quantity was broken into the 
accelerator instead of the accelerator opening sensor 113 (refer to drawing 1 ) is prepared (let the accelerator 
opening sensor 113 and accelerator switch 1 13a be accelerator condition sensing elements). ZAs may be 
calculated whenever [ acceleration-and-deceleration / of a self- vehicle ] according to the condition of this 
accelerator switch. 

[0084] The configuration of the flattery transit control device concerning the gestalt of gestalt 4. book 
implementation of operation added the engine speed sensor 1 17 which detects the engine speed of an engine 
101 on the basis of drawing 1 explained with the gestalt 1 of operation, and the shift-position sensor 116 
which detects the location of the shift lever 1 15 of an automatic transmission 114, and has inputted said two 
sensors into the control unit 105. 

[0085] Moreover, the configuration and program of a flattery transit control unit concerning the gestalt of 
this operation are changed into the processing which shows input process to drawing 18 on the basis of the 
gestalt 1 of operation, and are changed into the processing which shows data processing further to drawing 
19 whenever [ self- vehicle acceleration-and-deceleration ]. In addition, the below-mentioned ZNe, ZRtrans, 
ZRtrqcon, and ZTe and ZTt are memorized by the storage section 1 10, it is the variable in which 
rewriting/read-out is possible, and Xm and XRfinal are beforehand memorized in the storage section 110, 
and it is data in which only read-out whose rewriting is impossible is possible. 

[0086] As for the input process of drawing 18 , in steps 1301-1305, the same processing as steps 301-305 of 
above-mentioned drawing 3 is performed first. In step 1306, the signal of an engine speed sensor 1 17 is 
inputted and it memorizes as a rotational frequency ZNe of an engine 101 . At step 1307, after inputting the 
shift-position signal of the shift-position sensor 116 and changing into the change gear ratio ZRtrans of an 
automatic transmission 1 14, it memorizes. At step 1308, the velocity ratio ZRtrqcon of an engine 101, the 
input engine speed (= engine speed) in the torque converter 118 formed between automatic transmissions 
1 14, and an output engine speed (the output-shaft engine speed / change gear ratio ZRtrans of = automatic 
transmission) is calculated and memorized. After finishing processing of steps 1301-1308 above, it flies to 
step 203 of drawing 2 . 

[0087] Next, data processing is explained whenever [ self-vehicle acceleration-and-deceleration / of the 
gestalt of this operation ] using the flow chart of drawing 19 . At step 1401, an engine torque ZTe is first 
calculated with the function f6 shown in drawing 20 based on the accelerator opening Zaccel and an engine 
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speed ZNe. In addition, a function f6 is the engine-torque property of an engine 101. At step 1402, the tire 
driving torque ZTt is calculated according to the following (11) types based on said engine torque ZTe, 
engine-speed ZNe, a change gear ratio ZRtrans, and the velocity ratio Ztrqcon of a torque converter. 
[0088] 

ZTt=ZTexZRtransxZRtrqconxXRfainal (11) ZTe: Engine torque [kgf-m] 

ZRtrans : change-gear-ratio ZRtrqcon:torque-converter velocity ratio XRfinal : Final-gear ratio [0089] At 
step 1403, ZAs is calculated whenever [ self- vehicle acceleration-and-deceleration ] according to the 
following (12) types based on said tire driving torque ZTt and the car weight Xm. 
[0090] 

ZAs=ZTt/Xm [(12) ZTt: tire driving torque [kgf-m] Xmxar weight - kg [0091]] According to the flattery 
transit control device concerning the gestalt of this operation, based on the condition of the accelerator 
opening Zaccel, an engine, a torque converter, and a change gear, ZAs is calculated whenever [ acceleration- 
and-deceleration / of a self- vehicle ]. Since according to this configuration the acceleration condition of a 
self- vehicle is detectable before change of whenever [ by accelerator pedal actuation of a driver / 
acceleration-and-deceleration ] occurs, change appears in whenever [ safing acceleration-and-deceleration / 
which express near collision nature with a forward cardiac failure theory object with timing quicker than 
ZAs ] whenever [ based on the rate ZVs of a self- vehicle / acceleration-and-deceleration / of a self- vehicle ]. 
Consequently, since the timing which changes the vehicle for flattery becomes early, the effectiveness of 
acting on a driver in the direction against which anxiety of a collision is not made bearing is acquired. 
[0092] In addition, although the gestalt of this operation calculated the engine torque ZTe based on the 
accelerator opening Zaccel and two variables of an engine speed ZNe, it may amend an air- fuel ratio, 
ignition timing, inhalation air temperature, etc. further using the information which influences an engine 
property. 

[0093] Moreover, although the gestalt of this operation was ** which calculates the tire driving torque ZTt 
according to (1 1) types, it may amend the inclination of a road, coefficient of friction of a road surface, the 
curve radius of a road, etc. using the information on road environment further. 

[0094] Moreover, although the gestalt of this operation calculated ZAs according to (12) types whenever 
[ acceleration-and-deceleration / of a self- vehicle ], the car weight Xm does not care about it as weight 
including the increment accompanying crew. 

[0095] The flattery transit control unit concerning the gestalt of gestalt 5. book implementation of operation 
is changed into the configuration which shows the configuration of equipment to drawing 21 on the basis of 
the gestalt 1 of operation, and the program of equipment is changed into the processing which shows output 
processing to the processing which shows actuator desired value data processing to the processing which 
shows input process to drawing 22 at drawing 23 at drawing 25 on the basis of the gestalt 1 of operation. In 
addition, the below-mentioned Zbrake, Zpacc, Zppiston, and Zptarget are storage and the variable which 
reads at random and can be done, or a flag temporarily about the result of an operation at the storage section 
1518, and Xbrake is beforehand memorized in the storage section 1518, and is data which can be read. 
[0096] The configuration of the equipment of drawing 21 is explained. 1501 a master cylinder and 1503 for 
a brake pedal and 1502 A wheel cylinder, The amount detection sensor of brake treading in by which 1504 
detects the amount of treading in of a brake pedal, The distance-between-two-cars sensor which 1506 is 
based on a rate sensor in the transit direction distance and lateral distance with a forward cardiac failure 
theory object, and 1507 is based on an electric wave or the reflective condition of light, and is detected, The 
reservoir tank by which 1510 collects the oil, the accumulator to which 1511 accumulates oil pressure, The 
hydraulic pump for 1509 pumping up the oil of the reservoir tank 1510 and accumulating high oil pressure 
to the accumulator 151 1, An accumulator ** sensor for a motor for 1508 to rotate a hydraulic pump 1509 
and 1516 to detect the oil pressure accumulated to the accumulator 151 1, 1513 is the cylinder which can 
adjust the oil pressure applied to a wheel cylinder 1503 by migration of the piston 1514 prepared in the 
interior. The switch which detects whether only the specified quantity was broken into the brake is sufficient 
as the amount detection sensor 1504 of brake treading in, and it makes these a brake condition sensing 
element collectively [ the sensor ]. 

[0097] 1512 boosts the oil pressure applied to a piston 1514 considering an accumulator 1511 as a source of 
oil pressure. Namely, the boost side solenoid valve which can be made to move a piston 1514 leftward [ of 
drawing ], 1520 decompresses the oil pressure applied to a piston 1514 considering a reservoir 1510 as a 
release place of oil pressure. Namely, the reduced pressure side solenoid valve which can be made to move a 
piston 1514 rightward [ of drawing ], A piston pressure sensor for 1521 to detect the oil pressure concerning 
a piston 1514, Drive 1515 by migration of a piston 1514, and when the oil pressure in the direction of a 
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master cylinder 1502 is higher than a wheel cylinder 1503, it interlocks. When the oil pressure in the 
direction of a master cylinder 1502 is lower than a wheel cylinder 1503, the check valve which severs 
linkage, and 1522 are yaw rate sensors which detect yaw REITO of a self- vehicle. 1505 is a control unit for 
controlling a motor 1508 and solenoid valves 1512 and 1520 based on each aforementioned sensor 
information, and consists of the central -process section 1519 which constitutes a well-known 
microcomputer, the storage section 1518, and input/output interface 1517 grade. 

[0098] Next, actuation of the equipment constituted as mentioned above is explained briefly. First, by the 
amount detection sensor 1504 of brake treading in, the amount of treading in is detected and it transmits to a 
control unit 1505. Moreover, by the accumulator ** sensor 1516, the oil pressure of an accumulator 1511 is 
detected and it transmits to a control unit 1505. Moreover, by the distance-between-two-cars sensor 1507, 
the transit direction distance and lateral distance with a forward cardiac failure theory object are detected, 
and it transmits to a control unit 1 505. If a driver breaks a brake pedal 1 501 into the bottom of the situation 
that the control unit 1505 has judged with a distance safe enough being secured to a forward cardiac failure 
theory object based on distance etc., like a common car, a master cylinder 1502 will operate according to 
treading in of a brake pedal 1501, the oil pressure of a wheel cylinder 1503 will rise, and the damping force 
equivalent to the oil pressure will occur. 

[0099] Moreover, a safe distance is not secured to a forward cardiac failure theory object, but a driver dozes 
off while driving, a master cylinder 1502 operates according to treading in of a brake pedal 1501 under the 
situation of having been judged with it being in an unconscious condition, and the oil pressure of a wheel 
cylinder 1503 rises. Moreover, by driving the boost side solenoid valve 1512 with the controlled variable 
according to whenever [ based on distance with a forward cardiac failure theory object etc. / safing 
acceleration-and-deceleration ], a piston 1513 moves to the left-hand side of drawing, and a check valve 
1515 severs linkage of a master cylinder 1502 and a wheel cylinder 1503 in connection with this. The oil 
pressure of the wheel cylinder 1503 generated by treading in of a brake pedal 1501 rises further by 
migration of a piston 1514, and damping force higher than usual [ equivalent to the oil pressure ] occurs. 
[0100] Moreover, in the bottom of the situation that a self- vehicle shifts to a situation safe from the situation 
which is not safe to a forward cardiac failure theory object, a piston 1513 moves to the right-hand side of 
drawing by driving the reduced pressure side solenoid valve 1 520 with the controlled variable according to 
whenever [ based on distance with a forward cardiac failure theory object etc. / safing acceleration-and- 
deceleration ]. Consequently, the oil pressure of a wheel cylinder 1503 decreases and damping force also 
decreases. In addition, if the oil pressure of an accumulator 1511 falls, with the pressure sensor 1516, it will 
be detected, a motor 1508 will be rotated and it will hold to high pressure serially. 

[0101] Next, the input process of the gestalt of this implementation performed at step 202 of drawing 2 is 
explained. Drawing 22 is the flow chart of the program which shows input process. At step 1601, the signal 
of the amount detection sensor 1504 of brake treading in is inputted, and it memorizes as an amount Zbrake 
of treading in of a brake pedal 1501. In steps 1602-1605, the same processing as steps 302-305 of above- 
mentioned drawing 3 is performed. At step 1606, the signal of the accumulator ** sensor 1516 is inputted 
and it memorizes as accumulator ** Zpacc. At step 1607, the signal of the piston pressure sensor 1521 is 
inputted and it memorizes as piston pressure Zppiston. After finishing processing to steps 1601-1607 above, 
it flies to step 203 of drawing 2 . 

[0102] Next, actuator desired value data processing of the gestalt of this implementation performed at step 
209 of drawing 2 is explained. Drawing 23 is the flow chart of the program which shows actuator desired 
value data processing. First, at step 1701, deflection is calculated [ whenever / transit direction target 
acceleration-and-deceleration / based on the forward cardiac failure theory object Zntarget chosen by ZAs 
and the above-mentioned forward cardiac failure theory object selection processing whenever / acceleration- 
and-deceleration / of a self- vehicle ] whenever [ with ZAtarget (n) / acceleration-and-deceleration ], and it 
memorizes to Variable ZdA. At step 1702, the amount Zbrake of brake treading in judges whether it gets 
beyond into the predetermined value Xbrake 1501, i.e., a brake pedal. If it is Zbrake>=Xbrake, it will 
progress to step 1703 and deflection ZdA will judge whether it is beyond the predetermined value XdA, i.e., 
ZdA>=XdA, whenever [ acceleration-and-deceleration ]. 

[0103] If it is ZdA>=XdA, it will progress to step 1704, and based on Zalpha, target piston pressure Zptarget 
is calculated with the function f7 as shown in drawing 24 whenever [ amount / of a brake pedal 1501 / 
Zbrake of treading in, and safing acceleration-and-deceleration ]. According to the function f7, target piston 
pressure Zptarget is in the amount Zbrake of brake treading in, and proportionality, and as shown in drawing 
24 according to the magnitude of deflection ZdA whenever [ acceleration-and-deceleration ], a property 
changes. That is, target piston pressure Zptarget will be set as a big value, and damping force will be 
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heightened, so that possibility that a self- vehicle will collide with a forward cardiac failure theory object is 
high. Moreover, when it is not Zbrake>=Xbrake, or when it is not ZdA>=XdA, it progresses to step 1705, 
and 0 is substituted for target piston pressure Zptarget. Setting **** and a piston serve as an early location 
(right end of drawing 21 ), and target piston pressure serves as a pressure [ ** / wheel-cylinder ] according 
to the amount of treading in of a brake pedal 1501, and damping force 0. After finishing processing of steps 
1701-1705 above, it flies to step 210 of drawing 2 . 

[0104] Next, output processing of the gestalt of this implementation performed at step 210 of drawing 2 is 
explained. Drawing 25 is the flow chart of the program which shows output processing. At step 1801, 
according to accumulator ** Zpacc and piston pressure Zppiston at that time, the boost side solenoid valve 
1512 and the reduced pressure side solenoid valve 1520 are driven in order to make it target piston pressure 
Zptarget calculated in actuator desired value data processing. At step 1802, if the oil pressure of an 
accumulator 1511 falls below to a predetermined value, by the accumulator ** sensor 1516, it will be 
detected, a motor 1 508 will be rotated and it will hold to the pressure beyond a predetermined value serially. 
After finishing processing of steps 1801-1802 above, it flies to step 202 of drawing 2 , and above-mentioned 
processing is repeated and performed for every predetermined period. 

[0105] As opposed to all the forward cardiac failure theory objects with which the flattery transit control 
unit concerning the gestalt of this operation exists ahead ZAtarget (n) is calculated whenever [ transit 
direction target acceleration- and-deceleration / of the self- vehicle for running in a predetermined distance ]. 
The value which multiplied ZAtarget (n) by the weighting multiplier based on the distance ZdisLat of a 
forward cardiac failure theory object and the center line of the self-vehicle slow lane is set to safing 
acceleration-and-deceleration whenever Zalpha (n) whenever [ this transit direction target acceleration-and- 
deceleration ]. and a forward cardiac failure theory object with safing acceleration-and-deceleration [ which 
shows a value with the highest near collision nature among all forward cardiac failure theory objects ] 
whenever Zalpha (n) — choosing — whenever [ whenever / safing acceleration-and-deceleration / of this 
forward cardiac failure theory object /, and, / acceleration-and-deceleration / of a self-vehicle ] — whenever 
[ with ZAs / acceleration-and-deceleration ] - deflection — being based - usually — a driver — brakes 
operation --**** — the damping force of the car decided uniquely is amplified. 
[0106] According to this configuration, as well as explanation with the gestalt 1 of operation under a 
situation 1 to the situation 4 While acting so that the vehicle for flattery and the forward cardiac failure 
theory object which a driver wants to follow if spread may be chosen, a car with the danger high for a self- 
vehicle of colliding most When the self- vehicle is running safely to the vehicle for flattery (Zalpha<Xalpha), 
it becomes the brake oil pressure according to the amount of brakes operation of a driver, and the driving 
force of a car will occur only based on actuation of a driver. Moreover, when the self- vehicle cannot be 
running safely to the vehicle for flattery (Zalpha>=Xalpha), according to the brake oil pressure property of a 
function f7, brake oil pressure is controlled according to the magnitude of Zalpha whenever [ safing 
acceleration-and-deceleration ]. Consequently, the damping force of a car can be amplified, a collision can 
be avoided to too much approach pan with a forward cardiac failure theory object, and the safety of a car 
can be raised now. 

[0107] The same effectiveness as the gestalt 1 of operation is done so as mentioned above. 

[0108] In addition, the configuration of the flattery transit control unit concerning the gestalt of this 

operation prepares wheel-cylinder ** sensor 1503a (refer to drawing 21 ) which detects the pressure 

concerning 1503 in a wheel cylinder instead of the piston pressure sensor 1521, and you may make it control 

damping force, although it heightened damping force by adjusting supervising the pressure concerning a 

piston 1514 by the piston pressure sensor 1521, supervising wheel-cylinder ** by the wheel-cylinder ** 

sensor. 

[0109] Moreover, although the configuration of the flattery transit control unit concerning the gestalt of this 
operation boosted wheel-cylinder ** through the piston device (a piston 1514, cylinder 1513) by having 
made accumulator ** into the source and heightened damping force, it can apply this invention not only in 
this configuration but in the configuration which can control various damping force, for example, the 
drawing 2121 — setting — a piston device (a piston 1514, cylinder 1513) - waste - a thing may be used the 
bottom. Moreover, an accumulator 151 1, a pump 1509, a motor 1508, the boost side solenoid valve 1512, 
the reduced pressure side solenoid valve 1520, and a reservoir 1510 may be abandoned, the location of a 
piston 1514 may be controlled electrically, and wheel-cylinder ** may be adjusted. Moreover, an 
accumulator 1516, a pump 1509, a motor 1508, the boost side solenoid valve 1512, the reduced pressure 
side solenoid valve 1520, a reservoir 1510, a cylinder 1513, a piston 1514, and a check valve 1515 may be 
abandoned, the location of the piston in a master cylinder may be controlled electrically, and wheel-cylinder 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/2/2006 



JP,2001-191815,A [DETAILED DESCRIPTION] 



Page 15 of 20 



** may be adjusted. 

[0110] Moreover, an accumulator 1516, a pump 1509, a motor 1508, the boost side solenoid valve 1512, the 
reduced pressure side solenoid valve 1520, a reservoir 1510, a cylinder 1513, a piston 1514, and a check 
valve 1515 are abandoned, it is prepared between a brake pedal 1501 and a master cylinder 1502, and the 
negative pressure of the master bag which bears the duty which amplifies the treading strength of the driver 
concerning a brake pedal 1501 may be controlled. Moreover, it may be made to brake by pushing the brake 
disc which is interlocked with a tire and rotates by the force of an electric motor. Moreover, the moderation 
energy accompanying a generation of electrical energy of an electric motor may be made to brake. 
[01 1 1] Moreover, although step 1701 in the gestalt of this operation was processing which calculates 
[ whenever / transit direction target acceleration-and-deceleration / based on the forward cardiac failure 
theory object Zntarget chosen by ZAs and forward cardiac failure theory object selection processing 
whenever / acceleration-and-deceleration / of a self-vehicle ] deflection whenever [ with ZAtarget (n) / 
acceleration-and-deceleration ], and is memorized to Variable ZdA You may be the processing which 
calculates deflection whenever [ with safing acceleration-and-deceleration whenever / based on the forward 
cardiac failure theory object Zntarget chosen by ZAs and forward cardiac failure theory object selection 
processing whenever / acceleration-and-deceleration / of a self-vehicle / Zalpha (n) / acceleration-and- 
deceleration ], and is memorized to Variable ZdA. 

[0112] The configuration and program of a flattery transit control unit concerning the gestalt of gestalt 6. 
book implementation of operation change data processing whenever [ self- vehicle acceleration-and- 
deceleration ] on the basis of the gestalt 5 of operation. Data processing is set [ whenever / above-mentioned 
self-vehicle acceleration-and-deceleration / whenever / self- vehicle acceleration-and-deceleration / which 
start the gestalt of this operation although data processing was a means to memorize as ZAs the value which 
differentiated the rate ZVs of a self- vehicle once whenever / acceleration-and-deceleration / of a self- 
vehicle ] to ZAs whenever [ acceleration-and-deceleration / of a self-vehicle ] with the function fi8 as shown 
in drawing 26 based on the amount Zbrake of brake treading in. According to the function fB, it will be set 
up so that the amount Zbrake of brake treading in is large, and ZAs may become high whenever 
[ acceleration-and-deceleration / of a self- vehicle ]. 

[0113] According to the flattery transit control device concerning the gestalt of this operation, based on the 
amount of treading in of a brake pedal, whenever [ acceleration-and-deceleration / of a self- vehicle ] is 
calculated. Since according to this configuration the acceleration condition of a self- vehicle is detectable 
before change of whenever [ by the brake pedal application of a driver / acceleration-and-deceleration ] 
occurs, change appears in whenever [ safing acceleration-and-deceleration / which express near collision 
nature with a forward cardiac failure theory object with timing quicker than ZAs ] whenever [ based on the 
rate ZVs of a self- vehicle / acceleration-and-deceleration / of a self- vehicle ]. Consequently, since the timing 
which changes the vehicle for flattery becomes early, the effectiveness of acting on a driver in the direction 
against which anxiety of a collision is not made bearing is acquired. 

[01 14] In addition, whenever [ concerning the gestalt of this operation / self- vehicle acceleration-and- 
deceleration ], although the operation means calculated ZAs whenever [ acceleration-and-deceleration / of a 
self- vehicle ] based on the amount Zbrake of treading in of a brake pedal There is no paddle with which 
engine-speed ZNe which furthermore influences whenever [ acceleration-and-deceleration / of a self- 
vehicle ], and the fuel supplied to an engine are cut, or you may make it a change gear ratio ZRtrans, the rate 
ZVs of a self- vehicle, the car weight Xm, the crew number, the inclination of a road, coefficient of friction 
of a road surface, etc. amend. 

[01 15] The flattery transit control unit concerning the gestalt of gestalt 7. book implementation of operation 
connects each sensor, a switch, and an actuator to one control unit as a configuration which shows the 
configuration of equipment to drawing 1 and drawing 2 1 on the basis of the gestalt 1 of operation, or the 
gestalt 5 of operation. Moreover, the program of equipment is changed into the processing which shows 
output processing to the processing which shows actuator desired value data processing to the processing 
which shows input process to drawing 27 at drawing 28 at drawing 3 1 on the basis of the gestalt 1 of 
operation. In addition, the below-mentioned Zpacc, Zppiston, and Zptarget are storage and the variable 
which reads at random and can be done, or a flag temporarily about the result of an operation at the storage 
section 1518, and XAtarget is beforehand memorized in the storage section 1518, and is data which can be 
read. 

[0116] First, at step 2001, the input process of drawing 27 inputs the speed signal which the rate sensor 108 
outputs, and memorizes it as a rate ZVs of a self- vehicle. At step 2002, the signal of the distance-between- 
two-cars sensor 106 is inputted, and a relative distance with the forward cardiac failure theory object (a 
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forward cardiac failure theory object is included) in the travelling direction of a car is memorized. The 
approach of storage is performed like the gestalt 1 of operation. At step 2003, the value which differentiated 
the rate ZVs of a self- vehicle once is memorized as Z As whenever [ acceleration-and-deceleration / of a 
self- vehicle ]. At step 2004, the signal of the yaw rate sensor 1 19 is inputted and it memorizes as yaw 
REITOZr. 

[01 17] In step 2005, the signal of an engine speed sensor 1 17 is inputted and it memorizes as a rotational 
frequency ZNe of an engine 101 . At step 2006, after inputting the shift-position signal of the shift-position 
sensor 116 and changing into the change gear ratio ZRtrans of an automatic transmission 1 14, it memorizes. 
At step 2007, the velocity ratio ZRtrqcon of an engine 101, the input engine speed (= engine speed) in the 
torque converter 118 formed between automatic transmissions 1 14, and an output engine speed (the output- 
shaft engine speed / change gear ratio ZRtrans of = automatic transmission) is calculated and memorized. 
[01 18] At step 2008, the signal of the accumulator ** sensor 1516 is inputted and it memorizes as 
accumulator ** Zpacc. At step 2009, the signal of the piston pressure sensor 1521 is inputted and it 
memorizes as piston pressure Zppiston. After finishing processing to steps 2001-2009 above, it flies to step 
203 of drawing 2 . 

[01 19] Next, actuator desired value data processing of the gestalt of this operation is explained using the 
flow chart of drawing 28 . At step 2101, ZAtarget (Zntarget) judges [ whenever / transit direction target 
acceleration-and-deceleration / of a self- vehicle / to the forward cardiac failure theory object chosen by said 
forward cardiac failure theory object selection processing ] first whether it is more than XAtarget, i.e., 
ZAtarget(Zntarget) >=XAtarget, whenever [ predetermined acceleration-and-deceleration ]. In addition, 
XAtarget is set as the value of the deceleration acquired by making a throttle actuator into a close by-pass 
bulb completely. If it is ZAtarget(Zntarget) >=XAtarget, it will progress to step 2102 and the target engine 
torque ZTe will be calculated according to the following (13) types based on engine-speed ZNe and safing 
acceleration-and-deceleration whenever Zalpha, a change gear ratio ZRtrans, and the velocity ratio Ztrqcon 
of a torque converter. 
[0120] 

ZTe=(XmxZalpha)/(ZRtransxZRtrqconxXRfainal) (13) Xm:car [weight kg] Zalpha: It is [m/s2] (whenever 
[ = transit direction target acceleration-and-deceleration ] ZAtarget) ZRtrans whenever [ safing acceleration- 
and-deceleration ]. : Change-gear-ratio ZRtrqcon:torque-converter velocity ratio XRfinal: Final-gear ratio 
[0121] At step 2103, the target throttle opening Zth is calculated with the function f9 as shown in drawing 
29 based on an engine speed ZNe and said target engine torque ZTe. This function f9 is a two-dimensional 
look-up table with the property of drawing 29 , and obtains the throttle opening in which only the output of 
the target engine torque ZTe is possible by giving an engine speed ZNe and the target engine torque ZTe. 
Moreover, 0 is set as target piston pressure Zptarget, and it is made for a brake actuator (the boost side 
solenoid valve 1512, reduced pressure side solenoid valve 1520) not to drive at step 2104 to the midst which 
is going to drive the throttle actuator 104. 

[0122] Moreover, if it is not ZAtarget(Zntarget) >=XAtarget at step 2101, it will progress to step 2105, and 
based on the value to which the car weight Xm was applied to ZAtarget (Zntarget) whenever [ transit 
direction target acceleration-and-deceleration ], target piston pressure Zptarget is calculated with the 
function fl 0 as shown in drawing 30 . Since the value to which the car weight Xm was applied to ZAtarget 
(Zntarget) whenever [ transit direction target acceleration-and-deceleration ] is equivalent to tire damping 
force, according to the function fl 0, the target piston pressure which acquires the tire damping force in 
which an output of ZAtarget is possible whenever [ transit direction target acceleration-and-deceleration ] 
will be set up. Moreover, 0 is set as the target throttle opening Zth, and it is made for the throttle actuator 
104 not to drive at step 2106 to the midst which is going to drive a brake actuator. After finishing processing 
of steps 2001-2006 above, it flies to step 210 of drawing 2 . 

[0123] Next, output processing of a publication is explained to step 210 of drawing 2 . Drawing 3 1 is the 
flow chart of the program which shows output processing. At step 2201, according to the target throttle 
opening Zth calculated in actuator desired value data processing, the throttle actuator 1 04 is driven and the 
opening of a throttle valve 103 is adjusted. At step 2202, according to accumulator ** Zpacc and piston 
pressure Zppiston at that time, the boost side solenoid valve 1512 and the reduced pressure side solenoid 
valve 1 520 are driven in order to make it target piston pressure Zptarget calculated in actuator desired value 
data processing. At step 2203, if the oil pressure of an accumulator 1511 falls below to a predetermined 
value, by the accumulator ** sensor 1516, it will be detected, a motor 1508 will be rotated and it will hold to 
the pressure beyond a predetermined value serially. After finishing processing of steps 2201-2203 above, it 
flies to step 202 of drawing 2 , and above-mentioned processing is repeated and performed for every 
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predetermined period. 

[0124] As opposed to all the forward cardiac failure theory objects with which the flattery transit control 
unit concerning the gestalt of this operation exists ahead ZAtarget (n) is calculated whenever [ transit 
direction target acceleration-and-deceleration / of the self- vehicle for running in a predetermined distance ]. 
The value which multiplied ZAtarget (n) by the weighting multiplier based on the distance ZdisLat of a 
forward cardiac failure theory object and the center line of the self-vehicle slow lane is set to safing 
acceleration-and-deceleration whenever Zalpha (n) whenever [ this transit direction target acceleration-and- 
deceleration ]. And a forward cardiac failure theory object with safing acceleration-and-deceleration [ which 
shows a value with the highest near collision nature among all forward cardiac failure theory objects ] 
whenever Zalpha (n) is chosen, the driving force and damping force of a car are controlled based on 
ZAtarget (Zntarget) whenever [ to this forward cardiac failure theory object / transit direction target 
acceleration-and-deceleration ], and distance with the vehicle for flattery is adjusted automatically. 
According to the gestalt of this operation as mentioned above, in a flattery transit control unit, the same 
effectiveness as the gestalt 1 of operation is done so. 

[0125] In addition, although the gestalt of this operation calculated the target engine torque ZTe according 
to (13) types, it may amend the inclination of a road, coefficient of friction of a road surface, the curve 
radius of a road, etc. using the information on road environment further. Moreover, the car weight Xm is not 
cared about as weight including the increment accompanying crew. 

[0126] Moreover, although the gestalt of this operation calculated the target throttle opening Zth based on 
the target engine torque ZTe and two variables of an engine speed ZNe, it may amend an engine inhalation 
air temperature, an air-fuel ratio, ignition timing, etc. further using the information which influences an 
engine property. 

[0127] In addition, although the gestalt of this operation calculated target piston pressure Zptarget based on 
the value to which car weight was applied to ZAtarget whenever [ safing acceleration-and-deceleration ], 
i.e., whenever [ transit direction target acceleration-and-deceleration / of a self- vehicle ], it may amend the 
inclination of a road, coefficient of friction, the curve radius of a road, etc. using the information on road 
environment further. 

[0128] In the gestalt of the above-mentioned operation, the configuration and program of a flattery transit 
control unit concerning the gestalt of gestalt 8. book implementation of operation are equipped with steering 
angle sensor 119a (refer to drawing 1 ) instead of a yaw rate sensor, and obtain yaw REITO by the following 
(14) types. 
[0129] 

Zr=ZVs/ZR = ZVsxdelta/Xl/(l+A-ZVs2) = ZVsx(Zthetastrxpi/180-/Xgearstr)/Xl / l+A-ZVs2 (14) Zr: Yaw 
REITO [rad/s] ZVs: whenever [ self-vehicle speed ] » [TR m] delta: of a [m/s] ZR: self- vehicle — [wheel- 
base m] A:stability factor Zthetastr: steering angle [deg] Xgearstr: of the real [rudder angle rad] Xl:self- 
vehicle of a tire — the gear ratio [0130] from a steering to a tire Also by this configuration, the same 
operation and effectiveness as the case where a yaw rate sensor is used are acquired. 
[0131] The configuration and program of a flattery transit control unit concerning the gestalt of gestalt 9. 
book implementation of operation change relative-velocity data processing in the gestalt of the above- 
mentioned operation. Although the above-mentioned relative-velocity data processing was a means to 
memorize the value which differentiated distance Zx (n) once as a relative velocity ZVr, relative- velocity 
data processing concerning the gestalt of this operation is equipped with the distance-between-two-cars 
sensor (on behalf of these, shown in drawing 1 as sensor 106a) which can detect a relative-velocity sensor or 
distance, and relative velocity at once, and obtains relative velocity by this sensor. Sensor 1 06a carries out 
direct detection of distance and relative velocity with a forward cardiac failure theory object based on an 
electric wave or the reflective condition of light. 

[0132] Since it not only can obtain an accurate relative velocity, but whenever [ acceleration-and- 
deceleration / of a more nearly actually near forward cardiac failure theory object ] can be obtained 
compared with a means to calculate relative velocity based on distance according to this configuration, 
whenever [ accurate safing acceleration-and-deceleration ] can be obtained now, a collision can be avoided 
to too much approach pan with a forward cardiac failure theory object, and the safety of a car can be raised. 
[0133] 

[Effect of the Invention] The distance-between-two-cars sensor which detects a relative position with 
forward cardiac failure theory objects, such as two or more cars which exist ahead, as mentioned above 
according to invention of the 1 st of this invention, Whenever [ rate sensor / which detects the rate of a self- 
vehicle /, and transit direction target acceleration-and-deceleration / which calculate whenever / transit 
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direction target acceleration-and-deceleration / for rationalizing distance with a forward cardiac failure 
theory object based on the relative distance of the rate of a self-vehicle, and a forward cardiac failure theory 
object at least ] An operation means, Whenever [ safing acceleration-and-deceleration / which calculate 
whenever / safing acceleration-and-deceleration / which show near collision nature with a forward cardiac 
failure theory object based on whenever / transit direction target acceleration-and-deceleration / at least ] An 
operation means, As opposed to two or more forward cardiac failure theory objects of all detected by the 
distance-between-two-cars sensor A means to apply [ whenever / said transit direction target acceleration- 
and-deceleration ] an operation means whenever [ operation means and safing acceleration-and- 
deceleration ], A forward cardiac failure theory object selection means to choose the forward cardiac failure 
theory object which has whenever [ safing acceleration-and-deceleration / with the highest danger ] among 
whenever [ safing acceleration-and-deceleration / which were obtained to two or more forward cardiac 
failure theory objects ], The car control means which controls the driving force or damping force of a car 
based on whenever [ to the forward cardiac failure theory object chosen by the forward cardiac failure 
theory object selection means at least / safing acceleration-and-deceleration ], or, whenever [ transit 
direction target acceleration-and-deceleration ], Since a car with the danger high for a self- vehicle since it 
considered as the flattery transit control unit characterized by preparation ****** G f colliding most can be 
chosen now as a vehicle for flattery, it becomes without a driver having the anxiety of a collision. Moreover, 
the equipment and data processing of the part can be simplified by making it the configuration which does 
not need a means to detect lane modification of a self- vehicle and a forward cardiac failure theory object. 
[0134] According to invention of the 2nd of this invention, it sets to the 1st invention. Moreover, said car 
control means The actuator which can adjust the driving force of a self- vehicle electrically in order to 
control to the directed target driving force, The accelerator condition sensing element which detects an 
operation means and the accelerator control input of a driver whenever [ acceleration-and-deceleration / 
which calculate whenever / acceleration-and-deceleration / based on the rate of a self- vehicle ], A means to 
calculate target driving force whenever [ acceleration-and-deceleration / of a self- vehicle ] based on 
whenever [ to an accelerator control input and the forward cardiac failure theory object chosen by the 
forward cardiac failure theory object selection means / safing acceleration-and-deceleration ], or, whenever 
[ transit direction target acceleration-and-deceleration ] at least, Since it considered as the flattery transit 
control unit characterized by including an output means to direct target driving force to an actuator, the 
above-mentioned effectiveness is acquired by control of the driving force of a self- vehicle. 
[0135] According to invention of the 3rd of this invention, it sets to the 1st invention. Moreover, said car 
control means The actuator which can adjust the damping force of a self- vehicle electrically in order to 
control to the directed target damping force, The brake condition sensing element which detects an operation 
means and the amount of brakes operation of a driver whenever [ acceleration-and-deceleration / which 
calculate whenever / acceleration-and-deceleration / based on the rate of a self- vehicle ], A means to 
calculate target damping force whenever [ acceleration-and-deceleration / of a self-vehicle ] based on 
whenever [ to the amount of brakes operation, and the forward cardiac failure theory object chosen by the 
forward cardiac failure theory object selection means / safing acceleration-and-deceleration ], or, whenever 
[ transit direction target acceleration-and-deceleration ] at least, Since it considered as the flattery transit 
control unit characterized by including an output means to direct target damping force to an actuator, the 
above-mentioned effectiveness is acquired by control of the damping force of a self- vehicle. 
[0136] According to invention of the 4th of this invention, it sets to the 1st invention. Moreover, said car 
control means The actuator which can adjust the driving force of a self- vehicle electrically in order to 
control to the directed target driving force, A means to calculate the target driving force for controlling to 
whenever [ to the forward cardiac failure theory object chosen by the forward cardiac failure theory object 
selection means at least / safing acceleration-and-deceleration ], or, whenever [ transit direction target 
acceleration-and-deceleration ], Since it considered as the flattery transit control unit characterized by 
including an output means to direct target driving force to an actuator, the above-mentioned effectiveness is 
acquired by control of the driving force of a self-vehicle. 

[0137] According to invention of the 5th of this invention, it sets to the 1st invention. Moreover, said car 
control means The actuator which can adjust the damping force of a self- vehicle electrically in order to 
control to the directed target damping force, A means to calculate the target damping force for controlling to 
whenever [ to the forward cardiac failure theory object chosen by the forward cardiac failure theory object 
selection means at least / safing acceleration-and-deceleration ], or, whenever [ transit direction target 
acceleration-and-deceleration ], Since it considered as the flattery transit control unit characterized by 
including an output means to direct target damping force to an actuator, the above-mentioned effectiveness 
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is acquired by control of the damping force of a self- vehicle. 

[0138] According to invention of the 6th of this invention, it sets to the 1st invention. Whenever [ said 
safing acceleration-and-deceleration ] moreover, an operation means A weighting multiplier operation 
means to calculate a weighting multiplier based on a relative distance with a forward cardiac failure theory 
object at least, Since it considered as the flattery transit control unit characterized by including an operation 
means whenever [ safing acceleration-and-deceleration / which amend whenever / transit direction target 
acceleration-and-deceleration / by said weighting multiplier, and consider the value after this amendment as 
whenever / safing acceleration-and-deceleration ] Based on whenever [ safing acceleration-and- 
deceleration / which were amended by the weighting multiplier ], the high forward cardiac failure theory 
object of danger can be chosen. 

[0139] According to invention of the 7th of this invention, it sets to the 6th invention. Moreover, said 
weighting multiplier operation means The yaw rate sensor which detects yaw REITO of a self-vehicle, and a 
transit path configuration operation means to calculate the orbital curve a self-vehicle runs based on yaw 
REITO at least, Since it considered as the flattery transit control unit characterized by including a means to 
calculate a weighting multiplier based on the distance of a transit orbital curve and a forward cardiac failure 
theory object at least, it can ask for a weighting multiplier based on the distance of the transit orbital curve 
and forward cardiac failure theory object which were obtained from yaw REITO. 
[0140] According to invention of the 8th of this invention, it sets to the 6th invention. Moreover, said 
weighting multiplier operation means The yaw rate sensor which detects yaw REITO of a self- vehicle, and a 
means to calculate distance with the forward cardiac failure theory object after the predetermined time in a 
longitudinal direction based on the output signal of yaw REITO and a distance-between-two-cars sensor at 
least, Since it considered as the flattery transit control unit characterized by including a means to calculate a 
weighting multiplier based on distance with the forward cardiac failure theory object after predetermined 
time with a forward cardiac failure theory object at least, it can ask for a weighting multiplier based on 
distance with the forward cardiac failure theory object after predetermined time with a forward cardiac 
failure theory object. 

[0141] Moreover, according to invention of the 9th of this invention, in the 8th invention, since it considered 
as the flattery transit control unit characterized by being the time amount predicted that the above-mentioned 
predetermined time collides with a forward cardiac failure theory object, a suitable weighting multiplier is 
obtained. 

[0142] Moreover, according to invention of the 10th of this invention, in the 8th invention, since it 
considered as the flattery transit control unit characterized by the above-mentioned predetermined time 
being the time amount based on the rate of a self- vehicle, a suitable weighting multiplier is obtained. 
[0143] Moreover, according to invention of the 1 1th of this invention, in the 2nd invention, whenever 
[ above-mentioned acceleration-and-deceleration ], since it considered as the flattery transit control unit 
characterized by including the accelerator condition sensing element which detects the accelerator control 
input of a driver, and a means to calculate whenever [ acceleration-and-deceleration / of a self-vehicle ] 
based on accelerator actuation of a driver at least, an operation means can carry out timing which changes 
the vehicle for flattery early. 

[0144] Moreover, according to invention of the 12th of this invention, in the 3rd invention, whenever [ said 
acceleration-and-deceleration ], since it considered as the flattery transit control unit characterized by 
including the brake condition sensing element which detects the amount of brakes operation of a driver, and 
a means to calculate whenever [ acceleration-and-deceleration / of a self- vehicle ] based on the brakes 
operation of a driver at least, an operation means can carry out timing which changes the vehicle for flattery 
early. 

[0145] Moreover, since it considered as the flattery transit control unit characterized by including the 
steering angle sensor which detects the steering control input of a driver instead of a yaw rate sensor, and a 
means to calculate yaw REITO of a self- vehicle based on a steering control input at least, in invention of the 
7th or 8 according to invention of the 13th of this invention, yaw REITO can be calculated also from a 
steering control input. 

[0146] Moreover, since it considered as the flattery transit control unit characterized by including the 
distance-between-two-cars sensor which detects distance and relative velocity with a forward cardiac failure 
theory object at once in invention of either the 1st thru/or 13 according to invention of the 14th of this 
invention, whenever [ acceleration-and-deceleration / of a more nearly actually near forward cardiac failure 
theory object ] can be obtained, and whenever [ accurate safing acceleration-and-deceleration ] is obtained. 
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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a follow-up 
traveling control device capable of simplifying a 
computing device without requiring a means for 
detecting a lane change of the own-car and an object 
in front and without giving anxiety of collision to 
a driver by selecting a vehicle having the highest 
probability of coDision with the own-car as a 
follow-up object 

SOLUTION: TraveOng direction target acceleration 
and deceleration of the own-car is computed so as 
to travel at the predetermined distance from all 
objects in front, and this traveling direction 
target acceleration and deceleration is multiplied 
with a coefficient of weighting based on a distance 
of the center Ines between the object in front and 
the own-car traveling route so as to obtain the safe 
acceleration and deceleration. Among the all objects 
in front, an object having a high safe acceleration 
and deceleration showing the highest probabiflty of 
collision is selected, and on the basis of the safe 
acceleration and deceleration of this object in 
front, the vehicle driving force to be decided by 



the only accelerator operation by a driver in usual 
is amplified so as to prevent the excessive approach 
and a collision toAMth the object existing in front 
of the own-car. 
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-U-f hZ r (ZgO^ a*^ff«»OJBtt^*S$tl 

^*Micria«^f7«ao4>^t8(ossis)*gz 
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S1*OS±{biP»iSff*»«-r*^:«)Offiaz a*. X 
a inf inity(SSJB*£^rffi) lC«JJBHtr*. 
[0 0 5 6] X-ryZfa 0 3 (CfcOT. BU^Pf S^JOfiJ 

<5o X7';?8 0 4 [C*HM7n<Z n (Z n ttXMEII 

■t >»T*ai *tifcw*w«offl»] -c*ntf a^ * 

*f : 0 <D m*»S»OS^biD»iS« Z a (0) Z 30 

a (COEMDffiliX a infinity) <fc lMt£li#>£3ftt. O 
*UZa (OXZ a«»£53&»Wfi*ti*. Z a (OXZa 
T&fttf, ^T7?8 0 6, 8 0 7^31^ HUf+lt* 
^ : OOffi^BS^OS^ftUnaifiKZ a (0) iflUft 
(*S*f : Otfi. WftlZ a £ Z n target IZfemZtlX 
^f7^8 0 8fCflLK. 
[0 0 5 7] $^77?8 0 5TZa(fl)<ZaTft 
fttltt* 77 7 78 0 8^' e ^fy78 0 8Tll 

8 0 4-8 0 7 <Oftl^*H?T-r^< % ^gfc n «J 40 

^>hLT7T7?8 0 4|Cl^ e 777^8 0 4 ICfc . 
or, n<ZnT^:ltnil TtiLt>*>+ -T^TOmJ^B 

s^fcDtNTx^^ys o 5-8 o 7<Dmm&nm2ti 

tilts 112^77^2 0 9 1:^ 
[0 0 5 8] ;^(C, m 2^77^2 0 9 (ClSIEOZ^ 

-ft-hT'fe§o 777?90im &m<DWMj£ 
fcm^»»«az n target ICB^<^f7*l3ESJD»i8K 50 
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z Atarget m totmm&mm^mmL. ^azdA 

ICEIS***. X77^9 0 2Tte. Xf7^9 0 1 Ti# 
6tl^:*DajSKfi*Z d A^BffSfflx d AJU±A»£5 
#\ -T^-feZ d A^X d Afr£?fr&m&T J b. 
[0 0 5 9] ZdA^XdAT$)tl(^77y9 0 3l: 
7^-feJUMKZaccek $±tt»3gZa(c3 

h^HKZ t h^SIt§ 0 HBf 3fCcfcft(f, gl7 

□ y h^HSZ t h(i7^-b;l/HKZacceIlcJ:-pT— 

iSMfcatsu. snHasfiaz d A^#?$rcjcBi;T0 
i 2lc^cfc^lz^tt^^b-rSo SS^hu* 

[0 0 6 0] SAcZ d A^X d AT*telftll£*Ty?9 
04\z'Mfr, T^-b;i/BaSZaccelfcS-^#r, (EI l 3 Ic 

^-r^&gi&f 4icj;oTii7ay mhhsz t h 

BBS f 4 fCcfctltf. IfXPyWBIKZ 
t h (i7^-fe;HMfi Z accel ICJ: o T— a&*J{Ci*#> £*i 

y hJUBas#»s$ft*c:£i;:£:£ P ^77^9 0 

1-9 0 4 <D&lif Z>£. m2CO^iryZf2 1 0-\ 

[0 0 6 1 ] i2©777^2 1 0 \Z^m<D&ti 

»iic-i)^T»«t5. hi 4iia^«aa*^-r7 r p^ r 

7A07D-ft-hTfe^. X77^1 0 0 1 XI*. 

□ y hJUWBZ t hlz&CT. ^P7H^7^5 : il- 

^ i o 4 ^igiibT^a h;u^i o 3(om^mm-r 

2>* X77^1 0 0 1 (D&mZt&jL&t* m2(K>^v 

zf2 o 2^m/ux\ mmmmniz±m<Dtiim&i&vmu 

<t&*i&m2 i Q&mmftmmm<D±&u&mj£Tz>. 
[0 062] *nm<Dmm\zmzm&j£'i : Tftmgiwi*s 

■IT* fff ^>^i6cogmoD^?7^fS] S«ADXaS Z A ta 
rget (n) ^SIL, C O^t^IpJ § Z A targe 
t (n) \Z\ M^BS«l<te**ff»«(7)4 1 /6»<t<Offi(lZ 
disLatlc*^<B*«l*«»*»Wfcfflftfi±{tliP»a 

»t>«58/&*tt<oKo«**-rfi±ftj»aa*z a (n) 
Siigciigm^APM^gz a s t<oap*i*s«aic*^ 

[0 0 6 3] -C(0«J5ElzJ:tltf, S3 2(0(a) IC^-TJ: 



(9) 
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[0 0 6 4] $fcB3 2<7){b)lC^f «fc 5 fc. §^£1* 
tfBW&CiMfl— WSft^frUTfcy, a3Slc£oT<D 

■tni:l:b^Tft<7>*ifi|lc#^ic*#rtMf^lctt. SiI*B 10 
Stt D fr*Ifil S SllDiSiSS Z A target (n) fiMco^" 

£&<bttiaK2SZ a (n) liM*BS«C©**ufc y «SS 

m d u 2»^ntt * n/z ^ -r s >>/ ^ e> ^ t > b# sj 
*.s«fc5icftffl-rs 0 

[0 0 6 5] ^rcH3 2©(c)lcsrJ:5l=- gm<hHtj 
*P»»«E*B«- *»**f7UT*5y, glC^^TO 20 

31 («5H 3 ) TTIi, F A*jlfT-r«*» 

XftKtt#]Kt\*n*]ifCMM^ LTl^t^ J: e> ic 

^BSIftFOSiT^lRlBaiinaiSKZ A target (n) liM 
©»fi)IC#JR(C**a«t<ttty. IgmchUT, hu^PSS 30 

S±fciDSElgZ ol (n) liS!l*»S!»E<D-?-ncfcy»S8 

mumtf&i&ztizi * << s > ^ u^ffl iiae*t 

ft* (Rl^Rf« E ) ^ Btj^P^g^ F ICW U «f *£<fc ? IC 

[o o 6 6] *^H3 2(o(d) ic^-r<fc?rc, smtm 
^fttH, G^H-»»t3£fTfcy. sm^iif^^m 
»jo«iiii»B»«iGT**tt3i(«3i4)T, a*#m;&B 

-*ft^i**<t, m*BS«iG(Dfi^biip»iss«fcym 

^(c^:^ 0 zcotzft. fitI*B«1«G#^«Hft6'r*<k 
yfc*i>BSJ«ic, ilttttM(M^B«1feG)«nxrBS 

f lt, a**<iise*t**ic«uTfi±ic:^?7UTt\'5 

i|S(Za<XaL Bfltt f 4 <D*P * h;UBJg*#ttfCS£ 



16 

»ft*fC»UT£±fc£f7T£Tl*ftl>i§^ ('ZaiX 
a). Httf 3©*P* hrt*BM«ttfC«£l\ S^bftJ 

ojaao»ifi$6icii«5g*i3iBo. m^os±it^s 

#> 5 z 4 # i? * £ cfc 5 l c £ £ o 
[0 0 6 7] JU±(Dci: 5 ICLT, *Hffi^)^lCcttl 

^^it^eU>bt^4S^Tt^HU*BS ^ »<!:^T»«■r«C 
<h^T# 3 cfc 5 lcfc5 Ot, K ^-T A-I4**« iCcfc o 

Twjw^ti* a*<o*»ica?ps*fii;s c <t^< ^ 
$4*ic ct g^a* 

&cx m«B*iiio*aKK«ttttr «#tt«sKS4 

[0 0 6 83 tt. **SfiOfl5S8lc«*iia£^fT»JffliaHB 
coS^li, X>v> 1 0 Ts(Oi»AS««*HH5-r-5^ 
Pyh^l 0 3<DHff*IHIn-r*Cetlcj:oT. SEiA 
Jj^Sgpf &*><DT*&'d£:&. C©«jaiCRBe>t\ 

[0 0 6 93 */t*HJEO)JB<B!cteltSlSgESiz x ta 
rgetli. g^CO^gZ V s (D^\zm^< fcV&-Dt£tfi % 
§$©2SZ V s fc*W-Ml<. Sa*B»»<tOffl>tjSK 
zvr, ^e>lclimi^BS«!)^»DMilgz A P lc^o*< 

[0 0 7 03 *^**ag(0JE«g<0^ff^|p]BSiP«5Sft 

8»£<BM«(UCC>tffl£U XkK Xk2€a»a 

1 TKWUfcW*B»1lBfc«*t-4*T©BIB4UTt) 
Wfcft^. 5U3) = 0 <h£:<5 ttfeS. 

[0 0 7 1 3 *fc**JtO?ElllfcfeIt*j6ff*lRlB«lra 
XaBKXKttSa. BfttBIHiaL t =0. 5sec»ic 

Jlffi^Sg^Z x (n)*B«8gliZx target iciiatSt* -5 

[0 0 7 23 *XL*j|JS(Z>JBSIlC*3t\T^f7«»JBttO 

«ts«ia*. ifoa-K hz r am^te 

B*8Z R tSm«*OTftofc#, C(7)telsJ¥SZ 

0*>^0*«*IBf*ftiaL/TfS6tL'5il80E«jyi8 
<0JB«lC»-^#»^ct5»CUTt>lllt>ttlx. ^/csu^lC 



(10) 
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[0 0 7 3] *fc*H«0)?BIBICfel**X^yy9 0 1 
14, SKtOAPKiSSZ A s <tB9*p»SW«JR*aaiCck-p 
TBiRSftfcffiWWSflftZ n target iCgrK^ft^ftg 
«JP»2KZ A target (n) <fc<Di>P»aK«g*;1IKU 

z a s tm*p»*«ajRjaaicct^T*«sn*:«i*B io 

WWZ n target (C»:*<fi*fl:ini»B«Z a (n) <hO»P 

Zdy2=ZVs Xsin (Z r X X 

Z V s : g$3S[m/s] 
Zr : 3-U-f h [rad/s] 
XTpre : ^fti&tb Ztltzmffi [sec] 

[0 0 7 6] ^-^^^1 1 0 2T*{4. P/r^B^XTpre 

ZdisLat=Z y (n) -Z d y 2 [m] 
Z y (n) : BU*WS4SlO«ffifi [m] 20 

[0 0 7 8] 1 1 0 3TI4, 0fSB$B XTpre 

«OHU*BS«i:g»<t©IIEHZdisLatlcS^#. 08 
Ic^-Tctp^li^f 2 IZcfcoTS*ttl*«»Zwaight€: 
M%Lf 2ICcfcfttf* Zwaight(4ZdisLatfCcfc 

OESfeWfiltfttf. Zwaight(4 1 IcifilMBtfftASft* 
a(tti(^0lcifitN<ii^ftA$n'5J:^lc/d:'5o X 
77^1 1 0 1-1 1 0 3(£*£3I£**x.<5£. H15^^ 
TV^S 0 2 ^jflU^o 
[0 0 7 9] ^HSBOJBJBfcttntf. H«S(&raJIS 1 il^I 30 

[0080] n % *nte<Dmto\zok*m&ttifKtk\t+ 

[0 0 81] St«g<D?BJB3. *j|JfiO}B!lllC«Siiat^ 
fr»WK«0«J«atf^py5AI4*Jl5a)»«l 

tu a*sp»iSK3t»L«ia€:Mu/tt>©T**. sa 40 
«# urcfii* amoapasag zAsi LTE«r «9» 

^ItlKonSflllcASBVaiXiSKailVAa 
14, 7^-fe;i/HKZaccelfc*-^#. 01 7 Ic^f 

ttHttf 5iCcfcora*oira«»azAs4fr«. net 

f 5ic«fcfttf. 7£-fe^MKZaccel#**ofI, am 
oanxax Z A s *q» < * J: 5 CBS a ft* c t ca 

[0 0 8 2] *ltMiosnicfll«aCCSfTM*KaicJ: 
fttf, 7^-fe;UBaKZaccelCc»^*a*<0JlP«jSSA 50 
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[0 0 7 4] WMommi. **ffi<0JBffifc«*iifiE£ 
fTM»e«©tt8atf^Py^AI4, JtttOJEflM «S 
*iU ■»ft(t«ttXVffi9«B 1 5lc^-rt)(DIc^ 
MLfc*<0T&*. M(^Zdy2[t 1 

T. *fcXTpre(4EttWl 1 0 ic^fcEtt LT&o 

$f7fy7l 1 0 1 (C*5t\T, gf(03-l/^ h 
Z r fcMZ V s icStJS. (9)SCtfiei\ % BfSWIBia 
coa*^y^|pJ»«iEIBZd y 2A«3lKaft* (Hi 6 
*IB). 
[0 0 7 5] 

Tpre) x x TpreM (9) 

'&<om*mmmt smtommz no) sEicsenatsu z 

disLatfClEti'^'So 
[0 0 7 7] 

(10) 

ju^yjumft ic j; * apxss oRftA***-r * « aa rc, 
a*©inis«iB**a4T*-5o-e. asoasz v s ic 

^o'< a*0*PHiSKZ A ScfcUt>^t\^-f^>^T\ 

t^ipjfcftffl-r*ti^sa«*«»6ft*. 

[0 0 8 3] EL *SMfi(DJBffif4. 7^-b;l/^g-b>tr 
lc«fc-3T«aLfc7^-fe;UBBKZaccellc*^#. 

oipaaaz a s «:3tji-r*t>(0"c*t>^^ 7^-fe;u. 

BIK-fe>1M 1 3 (HHWH)Oftt>yic. 7*-fe;U;OT»i 

e««w»*a*ftxt*d£5**aifljt-*7^-fe^x-f 

1 3 a*S(t(7^-b;HHfi-fe>1f 1 1 3fcefctf 
7^t;^-f7f 1 1 3 ae7^*;M*JB*ai*^£-r 

*k coT^-b^ux^y^ottagiccfcoTasoiPsa 

[0 0 8 4] HJ6<D^4. *HJ6<7?JBffifC^*iEfi£^: 

x>y>i o i <osiES*«ai'r*x>s;>ia 
ea-fevm i 7, aa^aesi i 4co~>:7huA-i 

1 5©ffia*«ajr*'>7 hffiSHr>tl- 1 1 6£i6*P 
U ftfE2 0<D-fe>-tf-£P> y h 1 0 5 IC 

[0085] s/t*nsEo^sg(c«*iiee^?T*jaisia 

<&«fi£atf:/P$ r ^A(4, H*S<DJBSI1 £S*!C, A* 

smmqssh i 9 iz3Rt««icimox^<dt*«. 

ft, aSEOZNe v ZR trans. ZRtrqcoru ZTe, 
ZTt(4EttfflT 1 0lcE«Sft* m$&7L/WiZh&^ 
«^T«aKirC»oT, £/zXm, X Rf inal(4IE1S9i 



(11) 



19 

1 1 Olz^mzmisTfr-DT. «#«A#T**txK* 

[0 0 8 6] 0 1 8<DA*)*/13II4, *fXf77l 3 0 
1— 1 3 0 5 ICfc^T, ifi&<Dm3 (D^Ty? 3 0 1 — 
3 0 5<kH«0«ia^SEff$n«. Xf^^l 3 0 6IC 
fcl\T* l>y>@Bttt>-tH 1 7 £){f4f ftA^LX 
>v>1 0 1 O0^S(Z N e <tUTEtt.f*. *Ty? 
i 3 0 77712. MiM-b:>-y-i 1 6£>->:7 hfigft 
^^A^Lai*^i§^1 1 4<0E»J±Z RtranslOE* 
LT^SEHtS, Xf7^1 3 0 8Tf4. X>v>1 10 
0 1<ta»Sa«1 1 4<Dfil\ZWL\1rZ>tl1Zb)V&Zl>rt 

i 1 8 icfcft*A^@ea(=x>y>@eiia) 

ftSll&R (= SMKiSflKDffi AMBfitt/ffSJt Z R tra 
nsXOaSSttZ Rtrqcon*3IKUTIE«-r*. JU±*7- 

ZTt = ZTeXZ R trans X Z R 
Z T e : X>^> h^U^ [kgf • m] 
Z R trans : ^SJbb 
ZRtrqcon: VfrZ =l >A-^2Stt 
X Rfinal : 77>ftmJt 

ZAs=ZTt/Xm 
Z T t : ^^-^igK) [kgf • m] 

Xm : ^MMtkg] 

[0 0 9 1 ] *j|«6COJB8gfcffiSii!2e*{7*JaiSSrcj: 
fttf. 7^ir^gZaccel<hx>>?>, hJ^3W\' 

;u«ftiCcfc**PH2soffftA«**-r*ias9i^ amo> 

[0 0 9 2] ffi. *HJ£<7)J£gU4. I>y>WZT 
e€7^-b;H«aZacceia^X>>?>|geaz N e(D 

Kit. **B#»L i»Affi«lSS«:£, X>v>0«1±* 

[0093] &ttnm<Dmmits f^-vtm^juzz 40 
t t *(n)aic«£t^a*-rat>-c*-3fc^ £bicits§ 

[0 0 9 4] £jfc*j|«5<OJBiBli, Z A 

s ft (12) aiCffil\**T«'fc©T*-3fc0«. filiX 

[0095] nfflcDff$ffi 5 . *mm<D&m\zmz&vti£ 
02 1 iz^rmmz^wu. mm<D-?o{f3&[%nm<D 

!1ft@*[C. A*«WIft0 2 2 IC^-T^IC, 7^ 50 
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7^1 3 0 1-1 3 0 8<0*&aft»A«<!:. mz<DXT 
7^2 0 3 'sflUC. 

[0 0 8 7] 0 1 9<07P-5 L -r- hftfflOT. 

3o Sf^fyyi 4 0 1 TI4. 7£-feJHMftZacce 
U x>y>B6azNel:i^ H2 0fc^-TH^ 
f 6 l:<fc^Ti>^> hJI/^ Z T e tSItS, ft, H 
^ f 6 f4X>v> 1 0 1 COI>y> HU^tST**. 
XT7^1 4 0 2TI4. mZJL>i/> Y)\,5 ZTe; X 
>^>laieaz N e % ^ilibZ R trans. hJU^DWK 
-*<DmmiZ trqconlC«^#. TIE<D (11) iClCftoT 

h;u^ z t t ftaurj-*. 

[0 0 8 8] 

trqconxx Rfainal (11) 
[0 0 8 9] Xf7?1 4 0 3TI4, WIE^-f-frffiKlh 

qtsihbisbmez a s ftatwrs. 

[0 0 9 0] 

(12) 

«iJIft0 2 5 lC^rffi3IlCffiEUfct><BT&*. ft, f£ 
i£(E>Z brake. Zpacc, Z ppiston, Zptargetl4. IS 
tt»1 5 1 8fc3(fWS*ft— BSMlcEtt* flt7>y 
AlcK*ajUT££SH*£(47^T3DoT. Xbrak 
efi. ElSffll 5 1 8IC^ttEttOTfcoTSc*ajORT 

[0 0 9 6] 0 2 1 <7>S«<7)*fiElCOl^TKWr*. 1 
5 0 1 «yi/-+^k 1 5 0 2IJ77^y'J>^ 
1 5 0 3fi7tv-f-;U->'J>^ % 1 5 0 4 I4?*U-*^ 

1 5 0 6 (43£ffiii 1 5 0 7f4W*|»**tfl!)3fe!7 

:*l*T«ai*&*MIEBH»>1J\ 1 5 1 0(i»ftBf«>-c 
fc< V If 15 11 l4&Eft^JEUTfc<7 
+ a-AI/-^, 1 5 0 9liU1f-/^>^1 5 10© 
ftftsR*-h(fT7'*i — AU— ^ 1 5 1 1 icKHtt'Eft 
BffiL,Tfc</S:i&<D;aff7K>^ 1 5 0 8 I4;fc/±7tf >^ 
1 5 0 9ftEIESl**£:«><0^-^ 1 5 1 6(J7 + a 
-Al/-^ 1 5 1 1 lzmi±ZtltzteJ±£&&-?Z>rz&><D 
T=^zl-AU-^K±>V-s 1 5 1 3l4-t<&rtffllc»l* 
b*l/ct:X h> 1 5 1 4(D^»lCctoT7tv^-;U>'J> 
^1 5 0 3(C*»*«afftlBI|i-C«*->U>^-C»*. 

[0 0 9 7] 15 12 I47 + ZL-AU-* 15 11 ft» 
EOl<!:LTIfXh>1 5 1 4 lcfrft>«;1ME£*iE. "T 
totexh>l 5 1 4 ft0CDfe*|S][C^i!)$-l+^c<*: 
G>T**i»E«UB#. 1 5 2 0 14 'J tf-A 1 5 10ft 



(12) 
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&I±<DM1&9ztLXt:* h> 1 5 1 4 IZfrfr&HE&X 
H, -r^t>^t 0 ^h>i 5 1 4«:HO*^lRllc:»ttSii- 
5C(hOT'*5XSflH8#, 1 52 Wit 4 Xh>1 5 

1 5 1 5lit°Xh>1 5 1 4(0»«lfCcfc^TSE»$n, 
Tfc-f-jUv'J >^ 1 5 0 3 ct Ut>^^^->'J>y 1 5 0 

1 5 0 3 £UfcVX^->U>^1 5 0 2(D*<D;4JEA*fi 
t^^lCii^Bl^ffirO^x^^^ 1 5 2 2(ig^(D3 
-l"f h£&ffc-r&a--U-f h-bV-y-T^So 1 5 0 5 10 

iiME(oa-tr>-y-it«**ic^E-^ i 508, Rzfmm 

#15 12, 1 5 2 0£#m?2>1ZX><DU>hU-)\,=L 

fcUISfM 5 19, E««U 5 18, &tfAa}*j-f>*:7 
x-^1 5 1 7^bl^^tlTl^ e 
[0 0 9 8] fclZ. m&<D£ O iC*I/££tl/z^gtf>g)tt 

zmmzmwfz* *r^u-*B&««aj-tr>tM 5 

0 4 ICcfcoT-5-OBia*«^»aiUT3> hP-^^L— 
7h 1 5 0 5 icfilt^o £7c7*zL-AU-*Sii> 
tM 5 1 6 tct^T7 + a-Al/-^ 15 11 20 
^diUT=i> hP-^az 7 h 1 5 0 5ICfnStr£o £ 
fc*IBKB*-fc>iM 5 0 7 \zJ:-DXmmnm^t(D^ 

*iRi8E»atx**iRjffiH*«ai uxa > h □ ^ 

> 1 5 0 5lCfcii-f£o =3 > hP-;i/ZL~ ^ hi 5 0 5 

7>fA'-^7l/- + ^^M 5 0 1 ZKfr&Vti* —US 
CDSt^<hl5]«|{C, :7V-4^*OH 5 0 1 <DB&*lO£ 
DT7^^yU>yi 5 0 2tfft&U7fr4-)Uis l J 

1 5 0 3©«E^l»bT, ^©;*ffilC« a*rS*J«l* 30 

[0 0 9 9] Sfc«r*»*«lC»UTfi±aE»*«*« 

JU 5 0 1 (^B^lC/SCT^X^v-'J >y 1 5 0 2^ 
ttBU*-<-^>'J>^1 5 0 3<D»JE#±»-r*. * 

^sijansTHJEWM^ i 5 i 2*%m?z>zt.\z&-D 

X. b!xh>i 5 1 3#H<o;£ffl[c8BiU ctuctto 

^xy^^M 5 1 5^V^^^>»J>^1 5 0 2 £*-f- 40 

U >^ 1 5 0 3 cDgK)£©rOo tf X h > 1 5 1 4 
SBlCt^T^U-*^^ 15 0 1 cDB&^lCcfc^T 
StbTC\5*^-;k>U >^1 5 0 3 0;Sff*«S&lC. 

[oioo] ^/tsm^Bti^^w%iic^bTS±r^:o 

«r*ff«B«*M s 2 o^i^-r^c^iCctoT, e 
xh>i 5 1 3tfm<D&miz&m?~z>o 50 
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-Jbf>U 5 0 3"<oaff*»5l^LT»J«l*t)3S5Ur 

3 0 7 + 5 1 1 OSEWfiTtS 

<!:, ffi^-b>-y-1 5 1 6 iCct^T-^tl^^diUT^E-^ 

1 5 0 8£[Hji££-tf:T, g;^, BiEEfCftJtUTO*. 
[oioi] ;*ic, i2©7f'y^2 0 2TH?r$n-5 

**JB<DJBSlOA*SQ : aiCOlxTBiWr*o B 2 2 li A 
^I1£^^P^AQ;7P— hT*&£> 0 Xj 
7?1 60 ITU :7U-*B&*«8*ffi-fe>t*- i 5 0 
4C0fI^^A^)U7'U- + ^yjH 5 0 1 OB&^MZ 
braked UTl£1t-r<5o 7f7^1 602 — 1 605 IC 
fcUT, ftJ5diCOll3COX^^^3 0 2-3 0 5 
m&nmtl&o Xx7^1 6 0 6Tii, 7 + a-Al/ 
-^J±-tz>1fl 5 1 6CD{f^£A±lU 7 + 
^EZ pacc<fcUTl51t-r-5o Xr^^l 6 0 7 T'li, 

h>EE-fe>tM 5 2 1 (Dm^ZAJiU. t°Xh>J!± 
Z ppistonchUTI21t-r^ 0 1U±^^^^1 6 0 1 fr£> 
16'0 7fCMI^5(h, m2<0^yZf2 0 3 

[0 1 0 2] ;*|C, HI2(DA^^^ , 2 0 9T'H?r$n^ 

*nm<Dmm<D 7 o ^ =l x - * a iitxs«ii ico t \x 

RET*., 02 3li7^^3.x-^B«fflat)t«!.a^ 

7 0 1 X\Zs &m<DM : &m&Z A s tffiiSOiiif^WBtt 
«tRM:S«CJ:oTa«$n^89*l»S«lZ n targeting 
o'< ^fr^lPl BimWMmm. Z A target (n) t(Om : MM& 

mmzmni,. KazdAicKti-rs. a^^i 70 

2 T'fi, 37' U-*Bi*^m Z braketfdfSffiX brakeiU± 
0\ -r/cC^^yi/^ + ^^H 5 0 1 ^B*5&*tiTt\ 
S^df^^WStS, Z braked XbrakeT&tltf*^;/ 

zf^ 7 0 3^m/ux\ wM&mmmz d A^sttx d 

AlU±^<h'-p^\ t&to^zd A^xd A*£5^tfl 

[0 10 3] Z d A^X d AT&ntfX^y 1 7 0 4 
ICit^, ^U-*^JH 5 0 1 (Om^mz braked 
K±fb2HlSi8SZ afcS-^^, 0 2 4 Ic^-TJ;5ft»l» 
f 7lc«t-3TB«tfXh>ffZptarget*aW-r*. H 
»f 7«Ccfcntf, Stex h>JEZptargetli^'U-+ 
B^^M Z brake<bi:b«M<SlC^ U > AQiMSli Z d 

Ao>*«aicflsi;TH2 4icsr«t5ic«tt*JKfb-r 

S#t°X h>EEZ ptargetfi***ffllcKS4tl. 
^JWj^^^^ti^Cchlz/^ao ^^:Z braked X brake 

1 7 0 5fcit^, @it e 7 h>EEZ p target fco^ft A 
n o B«e*h>EE#0lc»SSn4:, fx hXiffl 

^u-^^on 5 o i <7)Biia*«tit*i;^:E*a^*j 

i!j^i<h^:ao lU±X^u/^1 7 0 1- 1 7 0 5(D^ii^ 
^A^)<h, 02(0X^^^2 1 0>\?R^ o 
[0 10 4] »ICH2<0^7 i y^ r 2 1 o-csffatis* 



(13) 
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8 o i til 7?^3.Ji~*mMimMn&m\ztei\ 

&f<D7*3L-Als-i?J±Z pacc&tf t:';* h>JEZ ppis 

ton\zfcCTm!±mnmft'i 5 i 2st/sJE(im^i 

5 2 0£!&iA-r3o ^77^1 8 0 2 Til T * =l — A 
U-*1 5 1 1 <^^JE^^ffliUT(C{£T^^<t. 7 + 
a-Al/-^5t>^1 5 1 6 iC^oT-^n^^tbU. 

ic«»-r*. tu±^^^y i 801-1 so 2<D*as* 
[oio5] *nfflojB«Bfc«^iise36fj»jaJS«i±. 

rget (n) ^SIL, C<D^?7*[p]S«aP«jSfiZ A targe 

t(n)ic ^mm^^s^rfmm(o^^mt(D^mz 

disLat(cS^<B»(4ltfffk«»lt&tt«fi±<btnX3S 
■ «*XlKRtta>iK^tt*iK^fi±fl^XXaz a (n) 
XSK^BSOARXiSBezA s (hcDJiPKjSJKfflSlcS-^ 

[0 10 6] coWfltlCcfctitf, jUEOJK«l l 

rC3tffOTl^«^(Z a<X a), K^-TA-O^U- 
^(Z^XaL H£fef 7©yi/-*»JE«14lcatlV 

[0 10 7] JU±0«*:5ICLT, XtiOTEfBl tH*0 

[o i o 8] nl *n*so^(c<ssiise^fT*jai^s 

Officii, fc?xh>i 5 1 4 lc;to^<5JE2i£fc?X h>E 
■fe>tM 5 2 1 TEaU^6Mf5Ci:ia^T, 

2 1 (Ottt) U IC. -;U-> U 1 5 0 3 

E*Jt*dl-rS*^-;U->U>^ r ffi-fe>1tl 5 0 3 a 
(02 1 *ga)*K(** Ttv-f-JUvU >^E^W-;by 
U >»TKI LftAf &«HiA«:»jaRr « J: 5 IC 

LT*>«fofcl\, 
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[0109] s^*iiiS(Djf$ag(c«-5ii^!T»j^iia 

(tf^ h > 1 5 1 4 , > U >^ 1 5 1 3 ) L**f -)V 

CKDflUElClB&r. «^©*J«l^«:*JWT*4«fiE 

2 1 iCifcHT. t^hXIKt^hVI 5 1 4, yU 
>y 1 5 1 3).£ftLfct><DTfc«*>fcl\, 
-Al/-^ 151 K 7H>yi 5 0 9, ^E-^ 1 5 0 
10 8, i»EEfflOS»*M 5 12, aEfffflm«# 1 5 2 0, U 
+f-A1 5 1 0£JHL, tf^h>1 5 1 4<Bffi«£fKi 

*>*U 0 lf:7 + i-Al/-^ 15 16, ^1/7 \ 5 0 
9, 1 5 0 8, iftE«iJ««*M 512, XEflC 

JB*f 1 5 2 0, 'J If-/* 1510, -> II >^ 1513, 
t'7h>1 51 4, ^xu/^l 5 1 5£JHL, 

->u >#ft<Dt:x \-><Dt±Lmzmnft\zmwLT*<>( - 

[0 1 1 0] Sfc7 + a-Al/-^ 15 16, 7tf>:/1 
20 5 0 9, ^E-^ 1 5 0 8, «£Efl«tt# 1 512, MEE 
MIB# 1 5 2 0. »J +f-A 1510, ->'J 1 5 1 
3, t7h>15 14,fiy^l5l5**U 7 
lx— *"<$0M 5 0 1 (h^^^i/'J >^1 5 0 2©HIC 

R(*&*i. :7L— **c*on 5 o i \zfrfr*> K^-f a— 

t*6OTfeitoftO. ^fc^-flcaBLTIsie-r-S 
- * cD^m ? SiSx*;^- [c J: o r*J» £ 

30 (DT&oTfctgto&Oo 

[0111] Sfc^HJSfiO^SJCfclt-S^^^^I 7 0 
1 li, SX<afiR83& Z A s d:m*»S#ia««!rafc J: 
^T»tR'$tlfcHU*BS«5Z n targetlca^<^fr*lp] 
SflUOXiSKZ A target (n) £<oaPScSIg<gM£5ti? 
U SiKZ d AfclEtt-rSMrS-C&ofe^ S*<0iJP». 

m&z a s <tm»B»i*»tR«isiCcfc-DTaiRati/tBii 

^PfS^Z n target lcS^<fi±<b*n»»KZ a (n) t 

40 [0 112] j|JS<DJ|g«8 6. *jHfi<OJBffi(C«Siiae^ 
e*SP»iSa»*«ia*ffiEUfct>(OTft-5. 

BaftL&tt6a*QttMXftz a s ctuTiBn-r-s^ 

BTft^fc^ **«0»IBIc«sa*liP»aK3l»« ! 
^li, ^U-*Bia*«Zbrakelca-^*, i2 6[:^ 

•Tct^^iiaf 8fc«fc^ra*<ojpa«asz a s tt 

Hgfcf 8lZcfctUf, 7l/-+Bii*iZ braked* 
50 ti3C<hlc£:5o 



(14) 
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[0 113] *jttfiOJBIB(c«*itaE^ftM»8«lcj: 
[0 114]^ ^XtKcDSttlcffi^SXAnXXftXff 

&&m<Dbmmmz a s^aitsfeoTfio^ $ 

O>0\ SiSJtZR trans, SfOMZVs, 

Xrru SMAK. iiSSoD^ie, SS®0Dg^St^<t: IC J: 

[oils] mm<omm7 . *nm<D&m\zGkzmvt&. 

U £gB<Z)iii/££Bli £!*I2 1 \z*k-tmj££lsX. a-tr 

>+*\ A>fiy5% r^t^^x-^ i > hn 
?T^Ji-?BMm%nmm£m2 siZTT.-rmmiz. as 

:fj*4il£[*l3 1 (C^tffiIIC$IbfcfeOT^S B 
^kEOZ pace, Zppiston, Zp targets, EH£fl1 
5 1 8lcSS^m^-^WlClH1t, ^UX^>^A\zm 
*.ffiOTir*ffa*/t(i7^yrfeoT, XAtarget 

i±, Euan 5 i 8rc^»E«oTfeoTK*aiURr« 

[0 1 1 6] 02 7 (DAtj&mit* J£-?*tv?2 0 0 
1 T'li, SK-te>tM 0 8A*m^-r«iSftft^A^lU 
Bj£<£>IgZ V s £b TEAM'S- X77^2 0 0 2t 
(i, *MEi8Hr>tf1 0 6 Off^f£ Atj U mM<£>St^ 
*|6lfc*5(**ifl>*[*8*i (JW*»*»*Sb) iOSWIE 

■tEirrs. E*&*aH4. ksbotbsi t^tnic^ 

ZTe = (XmX Za|/(Z R 

) 

X m : mmmm [kg] 

za :B±ftMmm [m/sn {=7£'nJjftmmMmm 

gZ Atarget) 
Z R trans : KiSti: 
ZRtrqcon: HU^ n W<— *iM6it 
X Rf inal : 7 7^Tt^tJ:t 

[0 12 1] 7x7^2 1 0 3T'lt X>^>IsH£8fcZ 
Ne, B9EB«X>y>h;^ZTelC»-^#, 129 
lz*k?±?teM&Lf 9 (Cj;oTlg7P7 h^HSZ t 
h^SIt^o C<7)^gfcf 9(4, «ittfB2 9<D4#Efe£ 
J^O 2;^7C^U^>>7^y^-^UT^)QT. X>>?> 
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5. Xfy ^2 0 0 3TliS»©aSZ V s 
Ufcffi£g*<0iD»iSfiZ A s £0 TEST So A^y 

^2 0 0 4m a-u-r hiz>tr i i 9 cofi-^£Axj 

hZ r <h LTEfit^c 
[0 117] 7f7?2 0 0 SICfcOT. X>>?>0$e 
8fc-fe>tM 1 7 COif-^-^Azj Lx>y>l 0 1 <£>[e]i££fc 
ZN e tOTEttT*. 7T7^2 0 0 6m > 

1 1 4<7>ffijSibZ RtranslCffJftlxT^SEtt-TSp A 
10 f7^2 0 0 7T(4, X>f/>1 0 1 £SH)ff34ai 1 
4C0rBllC^lt6tl^:h>iU^=l>/K-^ 1 1 8ICfc(t^A 

^10 (=x>>?>0K3S) ^aaaest 

a<Dttft«bEIGtt/KMbZ R trans) OggttZ Rtrqc 
on^SItTlBitSo 

[0 118] XTyZf2 0 0 8TI4, Z*il-AU-* 
JE-fe>1r1 5 1 6CDm^-£AxjU ^ zl - A U-*/± 
Zpacc^LTlEf-r^o Xf7?2 0 0 9T'|j: 4 bf^ 
h>i±-t>-y-1 5 2 1 (0«^£A*U t°Xh>EZp 
piston^ LTEItt*. Kl±Xf!y^2 0 0 1 *62 0 
20 0 9 £T<Z)MJI££*X.<5<!:, IU20QA^;/:/2 0 3 ^Tit 

[0119] H2 scD^n-^-r- h^fflOT, 

*ntfc(Dmm(D t^^zlx-^s sfiistsiasico i 
mwrzo tL-f^Tv-fz i o i suEm*«s«i 

^"fR] Z A target (Z n target) ^WS©«ia 

X A target JU±^<5f o £\ Z A target ( Z 

n target) ^XAtarget^<Sf5^**«JS-rS. ft> XAt 
argetli, AD y h^^^o-X-^^^^lcr^Cl <*:' 
30 fC«fc^T»&nSiailS(D*tt(cKS$ti*. Z Atarget 
(Z n target) ^X A targetT&*ll£ ^ 2 1 0 2 IC 
I>y>0^ZNe, *±ftin«a5KZa, ^ 
5SJ± Z R trans. h JU^ □ >/S-^(Di§glt Z t rqconld 
TECO (13) it(Ct£^TggX>>;> Z T 

[0 1 2 0] 



trans x Z R trqeonx X R fa inal) 



(13 



40 MZN e <!: Iix>y> z T e <h 
ICcfcU. IU>y> h;U^ ZT e pj^fc A □ 

V MUSBK£»*t><DT**o &fz*Ty?2 1 0 4T 
14. g m bfA h >ff Z p target IdO^KSl^ AD^h 
JbT^^^x-^ 1 0 4£mW)U£o£-?Z>m*lz. -J 
l/-*7*fiI-#(i|EIHi#1 5 1 2. XSfl 

m^^i 5 2 o)a«JB»s*ia:^«t5fc-r*. 

[0 1 2 2] S^77?2 1 0 1 TZ A target (Z nt 
arget) ^X A targetT^lttltf A^y^ 2 1 0 5 IZM 
frs ^ff^RJBfiiiPaiSKZ Atarget (Z n target) IC*} 
50 l/TWMXm**l7fcWc«^#, H3 0|C^-Tct: 



(15) 



27 

?teM$Lf 1 0(Cctotliexh>l±Z p targets 
MT -5a £ff*lplBffl*P»«fiZ A target (Z n target) 

Hctf i oleoma'. j£?rtftBmn&mm 

Z Atarget*m^^Ite«:^-<1'SiJtt**««B«tfX h 
fi, l§XD«> h«mz t h|CO£»SU 

z^^zlx-^i 0 4^ig»i$n/ e £Ocfcpic-r iu± 

7f7^2 0 0 1 2 0 0 6Ml^A^t, H 2 
<D*TvZf2 1 O-xJR-K. 
[0 1 2 3] ;*[C. 8 2 07x^^2 1 0 \Z%?.m<D&*l 

H«Z t h h;b7^^X- 
$ 1 0 4^|g»UT^Qy h;U#1 0 3<0HJK£nB? 

7T7?2 2 0 2m T^^X-^gilffiSI? 
fflJilcfcl>T3mUfc@«e;* Z ptargetlclJ-& 
^<.. ^(DB^(D7^zl-AU-^JEZ paccSLKt'X h 
>SZ ppistonfcjfcCTi*EfiJB«*M 5 1 2&ZfXK 

mmmfti s 2 o^igsj^-^ 0 7x7^220 3m 

-7*=l-A\s-* 15 11 (D;4S^WSttJUT(CffiTr 
2>t. 7 + ^-AU-^JEii>-tx1 5 1 6 iCctoT-^tl 

JU±OS*(C«JS-TS. 1^17x7^2 2 0 1 - 2 2 0 
aOfflrS^tSX-Si, 02O777?2O2\«A/T, 

[oi2 4] *nss<o^rc^siise^^j^Sfi, 

«T^ftrs^^i»©*fT*loJB«*P3*iS«Z Ata 
rget (n) ^SSL, BflMlDXXft Z A targe 

Zr=ZV s/Z R 

= z v s x a/x 1 /(1 + a 
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disLatlc«-^<M*tt(t«a*}IKt^ffl*S*fk*n»a 
JgZ a (n) <hlT3 e ^^T-r^TODtli^PiS^cDp-fe. 
«t)fi5*»«ktt©>fO«i*«-rS±<b»P*iSKZ a.(n) 

?T*lp)a«SPi«ilffZ A target (Z n target) lcS"^#, 

10 tO 1 2 5 3 flSS. **fflOJI588fi, |fX>y>h^ 
Z T e ^ (13) aiCfi£0;HIH-*t)^)T*-3>t^ $ 6fC 

>Mj?&3Siftolf « led: o TiiEt £ <>OT» -d T<bmt>te 
IV, *fc*H**Xmli»Jllcff5i(MiP#t*t/««t 

[0 1 2 6] $fc*H«G<0fl5ffi(i. II7P7 h;UB8ff 
Z t h£@#X>>?> hJl^ ZT.eatfl>y>@B8 

[o i 2 7] ml *nm<Dmmt* ift'7h>Ez P 

target*ffi±<bilR*iSK. t^S^^lSlli 
iSMZ A target \ztt[sTmmW^£frltfcimzmrJ 

^ m»T**><DT~to^it&* z z>\zm&(d£)%z, mm 

[0 1 2 8] Hffi(0^8. *R»<0fl3«8lC«*ilfi££ 

30 (CfcUT. h-fe>1x(Dft^)U C7x7 y >^ 

-fc>1M 1 9 a (0.1 #BB) 3- L^>f h£TIS<E> 

(1 4) it IC J: -d Xm Z> t> <D"C* -5 o 
[0 1 2 9] 

• Z V s2) 



= ZVsx(Z0strXrc/1 8 O/Xgearstr) /X I / 1 + A 



Zr :3-Kh [rad/s] 
Z V s : amiSg[m/s] 

Z R : SS<Bt£|5l¥S[ni] 40 
(5 : ^-ft^ft [rad] 
x I : gmo7tv-r-;u^-x[m] 
A : 7^t''Jx^ • 
Z 0str : 7x7'J [deg] 
Xgearstr : 7x7U >^6^<ftSTO*7it 
[0 13 0] C(Di8/£fCckoTtK h-fe>1x£ 

[0 1 3 1] HJg<7)^fil9. 4:IEttO)eiBlcft«il{C£ 



Z V s 2) 
(14) 

ffl*ffl»iSSZ V r tLTEItf5¥STft^^ * 

(cti6*tt«OTB i lc-b>» i o 6 a £ 
^ft^^cDT^^o -fe>+M 0 6 aliSu^^S^<t:crjg§ 

[oi 32] c<^««rcctti(f, EHics^ffittaK 



(16) 
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[0 1 3 3] 

[¥£W<D*)>mi &L±<D£?\ZZ<D§£W<Dm 1 <0$£W\Z£ 
[0 1 3 4] SfcC<D^ig©S2©^WIC«fc+l(i, ggl 

* £ is] a m m nmm ics^ i \r a mmm ft z. >n 

[0 1 3 5] *^C(D^W<0lN3ro^B^lC«fcntfs f&l 



30 

[oi3 6] mtcz\<D5£w<Dm4<Dmniz£titf> mi 

%mn \zvm? $ < a ^smw ichhs-c* 
579?2i-^i, &tt< £<bin-fi;mm®'&$im9L\z 

10 fcii^ft^'isiB'siipajsgicsjai-rsfcitxoBsigsi^ 

[0 1 3 7] £;tccDfgiE©aS5cD56Wlc«fcnff. Jfl1 

20 ^:(i^T^|S] B SiP»i£gl::£Jffl]T*;tto© S&f&JM*! 
£;jSI!-r33M£<t. BmmShJlZT? ^iX-^lcti^ 

[0 1 3 8] *^cro^B^(0B6ro^B^icj:nii. ill 

< t t>iii!j5mww£<DftmEM\zm-3zm&-mi&$SL$: 

30 <bS0Mi$g<hir52t:£{baP;|i£3g;1SI?^IS<h. £#CjC 
^TliiEL->tS^bJ)PiS3glcSrftNT. 
[0 1 3 9] £7iC(Z>fgBfl(DSl 7 (DfSBfl IC^ntf . il 6 

ronwicfco-c. ffirESa-tttf^ssss^fsii. ifo 

3— U-f h <5 3- U-f \-iL>D-t. &*£<£*> 

[0 14 0] S/tCCD^Bflo^8ro^WlcJ:n(f> 3! 6 

a - U"T h z&ix-r -53- L"f h-fe>-y-<fc> 4>&<<tt> 

50 dtf c£**«£r*ia!fc£f7M»««£l,&©T. S5 



(17) 
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[oi4i] 3zfcz.<Dmw<Dm9 <Dmwtc£tui. ms 

0>3BWIC*3OT. ±ISBff*«BBI4* W^WS«llc«S8r 

[oi4 2] ^fcco^osi o (oftwizjitui. m 

8 0»Wlc*5i\T. ±Efi^B5l»(i* g*<£>ag(CgO* 
<RIHT*SC<t*tSaS4r*itfi6SfT»J»S«d:0/t 

[0 14 3] 3tfii^<D§£W<Dmi 1 ©JBflfllCfctltf. gl 

[0144] s^cosew^sn 2<D&w\z£tiii. m 
[01 45] srcc^»^i 3co^0^icj:titf. m 

[0 1 4 6] Sfcc<05ei»G>Jfil 4<0*i«ICJ:titf. « 
**tCt*««tr*iia36f7ll!l«IK«tL«:©T* 

[BB0nwa:K9n 

[B 1 ] *5BM©JMSOJB» 1 fcffiSifift^frSJUS 
[112] *RW<&3tJS(0JBIB 1 lc<££:7P^A<£>> 

[B 3 ] *fgrc<ojs«s<BJB«i i ic«* A^as***- 

[0 4] ^khomso&jbi ic««fiiT^i4Bflun 

[B5i *mM<Dnm<Dmmi ic^^ii^f 1*3** 

m e ] Mnomionsfli 1 \zmz>&±<ti)mmm 



[B 7 ] *9SWl(7>!t«!<OJB!B 1 

[B 8 ] *?Byj0>9S!B0)}&B 1 f 2 

[B 9 ] ttvuonnojem i rc«-sB*«it«»* 
[bio] *mR<r>%m<Di&m i rc^m^is s^s 

[B11] **MOll*fiOJB!ffi 1 iCf&^T^^x- 
[11 2] *S6WlO jl«E<0?B<ii 1 lC{&£HS£fc f 3 £tf 
[11 3] jU6<S0JB«g l icft^HCk f 4 £tf 

t7P-ft- l-WBfcBTfc*. 
[B 1 5 ] **W©SU6(D?B!Sg 2 fC«*«*»«-«tt 

[Bi6] ^mnonmcomm 2 ci^i^it® 
in 7] *5£w<Dnm<Dmm3izmz>M&Lf s<oy 

[B1 8] *^M(7)SIJSO^«l4lC«SA^«iS*^ 

[i2o] *5£w<Dmfa<Dmm4izmz>M&Lf 6<z>x 

[121] *mw<Dnm<Dmm 5 ic«siiae^f7*ja 
sa^sJX-rs^^^AoWfiEBT?^*. 

[022] **M<D jUfiOJBHI 5 |C«* A^l^ii^^ 
"T^P-^- h«l«BT&*. 
[12 3] ^^CQUffitO^SlC^ST^^aX- 

[12 4] *§£w<Dnm<Dmm 5 ic«*h» 1 1 ^ 

[125] *SSMO IIJfiOJBIB 5 IC{&£ {B^MS*^ 
t7P-ff - h«0T^5p 

[026] *mw<Dnm<Dmme\zmz>Mmf s<oy 
[127] *5%w<Dmm<Dmm 7 izm&Ajj&mz^ 

^P-^t- h«BSB"C»*. 
[12 8] *5£^<7)|gffiCG>ra^7 iC^SZ^^aX- 

[12 9] **^HJE(D}B!I8 7 (c««B8»f 9^^ 

[13 0] *&w<Dnm<Dmm7 \zm&m&Li i o£ 

5o 



(18) 



[B3 1] *58w<0jiffi<DJBSS7 \z&z>&t>mmz^ 

101 X>v>, 103 XP7hW, 104 ^ 
Pyh^7^2l-#. 105 =1 > ^U-JlZL'y 

K 1 0 6, 1 0 6 a 108 i$S 

1 1 2 T^-feJU^^Ok 1 1 3 7&-\z)lffl 
K-tr>tJ\ 1 1 4 BtoKXm* 116. *>37h<iM-fe 10 

>-y\ i i 7 x>>*>|5]es-b>-0\ i i 9 3-u 



ht>^, 119a ^7^7U>^ft-fe>-y-, 150 
1 ^U- + ^^k 1 5 0 2 ?^*>U>^ 15 
03 **f-JU->U>$\ 1 5 0 4 ?U-+BM1 
^taiz>-y-. 1 5 0 5 U> hP-jUZLXy K 150 
6 1 5 0 7 *IHE»fe>-3\ 15 08 

1 5 0 9 ;6StK>X 15 10 Utf— A, 
1.5 1 1 7 + 15 12 ttEflHItt 

*K 1513 f>«J 1514 t°^hX 1 5 1 

5 1516 7-^n-AU-^/±ii> 

■0\ 1 5 2 0 iSflEfflJSfia^K 15 2 1 tTx K>EEiz 
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